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Chapter I 

INTRODUCTORY 

This country has at last awakened to the fact that, if it is to 
maintain its position as a great producing nation in the world-wide 
competition which, it is admitted on all sides, is certain to take place 
on the termination of hostihties, some means must be found of 
stimulating and increasing the productive capacity of our industrial 
resources; of increasing the rate of output which has hitherto been 
prevalent under the ordinary hourly rate of payment. However 
satisfactory the hourly rate of payment, or time rate of working — 
to use a better expression — may have been in the past, very little 
can, under modem conditions, be said in its favour. 

In presenting the following observations upon what the writer 
regards ais a practical means of meeting the demand referred to, it may, 
at the outset, be contended that the question has been looked at 
entirely from the point of view of an employer. The answer is two- 
fold — (i) that, while the writer does not disclaim the position he at 
present holds, that of an employer, he has personally gone through 
each stage of employment in the Engineering Industry, from appren- 
ticeship upwards, and in doing so, has become intimately acquainted 
with the point of view of an employee, and (2), in these pages an 
honest effort has been made to set forth his views without bias, and 
to hold the balance justly and evenly between interests, which may 
on the surface appear to be conflicting, but which on deepfer investi- 
gation will be found to be identical, — the interests of employer and 
employed. 

The growth of industrialism has brought into being a powerful 
Trade Unionism whose influence has been mainly directed to the estab- 
lishment of what is a minimum time rate per hour for its members. 
That minimum has come to be regarded as the standard rate, and, 
as a direct consequence, practically the maximum rate per hour; so 



that in any given district all workers belonging to the same Union, 
whatever may be their individual abilities; — ^good, bad, or indifferent — 
are paid at the same rate of wages per hour, regardless of the respective 
amounts of work done. One of the chief objections, indeed, taken 
by Trade Unions to any system of pajonent by result has been that it 
revealed the varying capabilities of individual workmen and struck 
at the root of the doctrine of the equality of the brethren. Another 
and less well-reasoned objection has been that the increeised production 
accruing from a system of Payment by Result operated towards 
creating a greater measure of unemployment. 

Owing to the influence of a more general appreciation of some of 
the facts of economics, we do not now»a-days have these objections so 
prominently brought forward. It is fortunate that a new point of 
view has been reached. The total lack of incentive under the Time 
system of working and its unfairness to the better class of workman is 
now fully appreciated. The stress of warfare has shown what serious 
consequences arise from a system under which the good workman, 
being paid at the same hourly rate as his less capable neighbour, 
quite naturally declines to do more work than that neighbour, with the 
result that output suffers and the tendency is steadily towards the 
level of the least efficient. 

At a time, therefore, when output is so essential. Payment by 
Results has attained a new significance, and now the principal objection 
which one hears advanced by the Trade Unions is that, when output 
has in due course been speeded up, the price or the Time Allowances 
may be "cut" (i.e., reduced) by the employer, until the worker is turning 
QUt a greatly increased quantity of work, without a commensurate 
increase in his wages. 

Now, any system of Payment by Results, to be permanently 
effective and successful, should have the following characteristics : — 

(a) It must, of course, operate to increase the rate of output, 

not only without increasing the labour cost, but by 
actually reducing it, 

This from the national point of view. 

(b) The reward to the man must be in accordance and com<- 

mensurate with such increased rate of production. 

This from the workman's point of view. 
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(c) It should be capable of quick, easy, and safe introduction 
. , . and operation. 

This from the employer's point of view. 

There are already in existence many systems of Payment by 
Results; some of them of a very involved and complex nature, and 
suitable only for very special or pure repetition work. For Engineering 
and Shipyard Trades and the general run of industrial occupations 
there are, however, practically three principal systems actually in 
operation. 

These are: — " 

(i) The Piecework System. 

(2) The Halsey Premium Bonus System. 

(3) The Rowan Premium Bonus System. 

Under the Piecework System, the worker receives a definite price 
'for a definite amount of work, while, under the Premium Bonus Systems 
he receives a definite bonus based on the time he saves off the time 
which has been allowed for completing the job (i.e., the "Time 
Allowance"). 

Provided the basis of comparison is equitably fixed, each of these 
three systems will undoubtedly operate to increase the time rate of 
production, without increasing the labour cost, and each will, at the 
same time, reward the workman for his increased rate of production. 
But they vary materially in that respect. To a still greater extent 
do they vary in regard to the speed, the ease, and the safety with 
which they can be introduced. By " safety " is meant protection to 
both employer and employed from unfair consequences, when by 
oversight or other cause an inequitable price or time allowance has 
been set. This is a most important feature, and one which will bulk 
very largely when the employer comes to consider the choice of a 
system, as although Time Allowances may in obvious cases be increased 
they should never be decreased, if the confidence of the workman is 
to be retained. 

Premium Bonus Systems have an elasticity in the settlement of 
Time Allowances, and they are much more easily and quickly installed 
and put into full operation than piecework. In addition — and very 
important from the workman's point of view — they offer little tempta- 
tion to the employer to " cut " prices. 



Any system which, if not altogether eliminating this temptation 
to cut, at least reduces it to a minimum, has claims upon the attention 
and consideration of workmen and employers alike, which are worthy 
of the closest examination. 

It is necessary, however, to distinguish clearly between rate cutting 
and rate revision. 

For example. Piecework is a system in which money values have 
always been the terms of its expression. Every piecework price should 
be the money value of the hours under time rate required for its 
execution. In other words, it should be the product of A, the actual 
number of the hours required under ordinary time conditions, multi- 
plied by the standard hourly rate of wages R, — or AxR. A is a 
fixed quantity — it is a matter of absolute fact. R is also a fixed 
quantity for the time being, as it is determined by the conditions of 
the labour market. Either to enlarge A or to put a fictitious value 
on R is to set up a false standard, and as such is very properly 
subject to " Revision." If the value of A x R is reedly the product 
of the actual hours required under time conditions by the standard 
hourly time rate, then any attempt to reduce this value is " Cutting." 
It may be that the piece price AxR thus made up, considered as a 
wages value in itself, is too small, then the fault lies with R the hourly 
time rate and not with A. 
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Chapter II 

INCREASED OUTPUT AND RATE REVISION 

It is remarkable that the opinion should be so widely held that the 
increase of output which results from a saving of time arises solely 
from, and is due to, the workman's own unaided efforts alone — and 
that the employer has had no part whatever in the process. If a 
workman has been giving an honest output under time work, it is, 
speaking generally, a practical impossibility for him, by extra effort 
and without any assistance from the management, to double his 
output continuously and still more impossible to quadruple or even 
treble it. 

If in actual practice a workman, when working on Time, had been 
in the habit of taking a certain time to do a certain job, and he, 
when trcinsferred to Piecework or Premium Bonus, does, and continues 
to do, that same work in less than half, say, one-third or one-fourth, of 
his former time, only one of two conclusions is possible: either that 
the man, when working on Time, had not been giving the rate of 
output which he should have done — that is, he had not been giving 
a fair day's output for his day's pay — or, alternatively, he has received 
very special help and assistance from the employer to be able to so 
reduce the time. 

It should be obvious that, if under the average time rate of working 
a fair day's output is given for the standard rate of wages, there 
must be a physical and practical limit to the amount of time which 
can be saved over the ordinary time rate of working, and, therefore, a 
limit to the increased output arising therefrom. 

To what extent, then, can a workman speed up his ordinary time 
rate of working, increase his output, and maintain same, without injury 
to his physical or mentd conditions ? 

As a matter of engineering workshop practice, it is practically 
impossible to dissociate and separately assess the respective values of 
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the two factors which contribute to increased output — (i) The man's 
own and absolutely unaided efforts; and (2) the assistance given by the 
employer in providing additional handling facihties, small tools, more 
power, improved lighting, better supply of material, better organization, 
etc. — short of new and improved machine tools. 

For myself, I have arrived at the definite conclusion as regards 
Marine Engine work, that, with proper time setting, based upon the 
former time rate basis of a fair day's output, the saving which can 
be effected under the joint efforts of the workman in economizing 
his time and energy, and of the employer in assisting him with ordinary 
additional facilities, will, generally speaking, seldom exceed 50% of a 
correct Time Allowance, or double output. Of course, much more than 
this can be done by special and improved new machinery and plant, but 
then the conditions are entirely changed and the job becomes a new 
and different one altogether, with a readjusted Time Allowance. 



Table 1. 



ROWAN PREMIUM BONUS SYSTEM 

Average Premium earned in Machine Shop, 
1899-1913 inclusive 



Year. 


Avenge 

premium 

whole Dept. 

Per Cent. 


Percentage of Men who 
.made 


Over 40% 


Over 50% 


1899 
1900 

1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 


20 
23 

31 
37 
38 
39 
41 
43 
43 
39 
42 
42 
37 
43 
42 


No details 
available 

20 
29 
30 
48 
52 
55 
52 
54 
62 
40 
67 
66 


No details 
available 

2 

3 

9 
17 
16 
25 

8 

17 
, 29 

9 
22 
19 

■ 






Average= 

T ' ■ 


146 
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I base my opinion from data acquired during % long and successful 
experience of the Rowan System, some results- of which are set forth 
in Table i, which shews, for a series of the fifteen years prior to the 
outbreak of war, the average premiums earned by all our machinists. 

I have confined myself to the machine shop, because there fedch 
man is a complete unit in himself; his operations are not affected 
in any way by the actions of any of his fellow-workmen, as is the 
case in squad or gang work, and the results are, therefore, free from 
the uncertainty which is always present in co-operative working. 

From an inspection of the table, it will be seen that in any year 
during the period the maximum number of workmen who exceeded 
50% saving was 29%, while, on an average of the last twelve years 
only 14-6% of the men exceeded 50% saving; the remaining 85-4% 
of the men making 50% saving, and under. 

Now, the Time Allowances upon which these results were based 
were those times which had been the use and wont under former 
time rate conditions, and were never cut from the time they were 
once set. No matter how often a job, was repeated, the original 
Time Allowance was rigidly and strictly adhered to, and never altered, 
except where it was clearly shown to have been originally too low, 
when it was immediately and cheerfully raised; or when the method 
or means of manufacture was altered. 

The introduction of a new machine comes under the latter cate- 
gory, and always involved a re-consideration, but not necessarily an 
alteration, of the Time Allowance. Occasionally a new machine was 
installed, on account of its greater accuracy, although it did not do 
the work any more speedily. In such a case, the Time Allowance 
remained unaltered. Only when a new machine was introduced 
which could do the job more quickly was the Time Allowance altered; 
and, in such reduction as was made, care was always taken that the 
man could make not only the same bonus as before, but, if anything, 
slightly more — just to show him that we were not only scrupulously 
mindful of his rights, but willing and desirous to give him a share of 
the benefit. It is probably for this reason, and also because many of 
the Time Allowances originally leaned to the generous side, and were 
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never reduced, that the proportion of men who exceeded 50% saving, 
is as high as 14-6 %. 

Because of this, and other corroborative evidence of a similar 
nature, I am of opinion that, with correct time setting, i.e., based 
upon a fair time rate of working, it is, as a rule, unlikely that in general 
work, even with all the additional ordinary helps which the employer 
can give, the saving in time will exceed 50% all round. 

I admit at once — I have examples in my own experience — that 
by making a special effort a man can considerably exceed this, but 
these are special spurts, and as such cannot be sustained without 
physical detriment to the workman. 

These, however, are special and isolated cases, and if this limit 
of 50% saving actually exists, and I believe it does, as regards all 
except pure repetition work, then, when the average saving goes 
much beyond this, there can be only one conclusion, viz., that the 
original times were set too high, whatever the cause may have been. 
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Chapter III 

INCREASED OUTPUT UNDER PREMIUM BONUS 

I have referred to the impression which exists in certain quarters 
that the increase of output which results from a saving of time, 
arises solely from, and is due to, the workman's own unaided efforts 
alone — that the employer has had no part whatever in the process. 
Certainly as regards Premium Bonus in actual practice, quite the 
contrary is the case — the employer does have a share, and a very 
considerable one at that, in procuring the resultant saving. In so far, 
therefore, as the employer has contributed to the increased output he 
is entitled to some return. 

It may be that, as regards Premium Bonus, the impression has 
arisen from what is seen and abundantly evident, viz., the saving in 
time; but what is not seen, or, at anj' rate, is apt to be ignored by the 
workmen, is the effect which the co-operation of the employer has 
in helping towards that saving, by providing additional ordinary 
facilities which the workman either does not notice, or, if he does, he 
fails to appreciate at their full value and significance, until he has 
actually experienced them. 

In connection with Piecework, however, that impression does 
riot prevail to the same extent, for it is a matter of common 
experience that disputes are of frequent occurrence as to what reduc- 
tion on the piece price should be made, when any additional facilities 
helping towards increased output are proposed to be introduced. 
There, it is quite apparent what extra help the employer is bringing 
towards the increased output, and naturally he, being the one who 
pays for it, desires to have some adequate return on his additional 
expenditure and effort. This, under a Piecework System, he can 
only get by a reduction in the piece price. Under a Premium Bonus 
System, unless these additional facilities were of a fairly definite 
and comprehensive nature, such as new and improved machine tools, 
he would never think of raising the question, knowing full well that 
he would get a return in the shape of reduced labour costs. 
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Under a Premium Bonus System, increased output is the result 
of a combination of two factors: — 

(i) On the part of the workman, in increased industry, care, 
thoughtfulness, and foresight, and the wisdom arising 
from increasing age and experience in economizing time 
and methods, all stimulated by an adequate, direct and 
immediate reward. 

(2) On the part of the employer, in providing better facilities, 
equipment, special small tools, more power, improved 
lighting, better supply of materials) and the numerous 
little helps of various kinds arising out of a better and 
more intelligent organization — short, of course, of hew 
and improved machine tools — efforts continually applied 
and always operative, because of the stimulating effect 
of the knowledge that, by helping the man to save tim6 
and increase output, he, the employer, is thereby helping 
towards a reduction in his labour costs, and in that way 
gets his reward. 

From many years' experience in my own shop, and a knowledge 
of what has taken place in other shops which have adopted Premium 
Bonus, I know that these two factors operate simultaneously and in 
combination. Indeed, they could hardly do otherwise, for, except 
in very exceptional cases, the mental outlook and impulse which 
cause an employer to adopt a Premium Bonus System, at the same 
time urge him to provide these additional facilities and to continue 
doing so. He cannot, and does not, wait till he finds out how much 
saving the man can make alone and unaided, and without his help, in 
the way of these additional facilities. Convinced of the benefits of 
the Premium Bonus System, he starts in at once to do his share and 
in this way contributes in no small measure to the total amoi;nt of 
time saved. He realizes at once the difficulty of ever being able to 
assess definitely the separate, or even the total, values of these hundred 
and one minor aids which he supplies towards the saving and increased 
output, and the consequent practical impossibility of ever being able 
to recompense himself for these by a reduction in the time allowance, 
even if this were desirable, which it certainly is not. 

He is content to get his return by strictly and consistently iadh^ring 
to the original time allowance and by doing all in his power to help 



his men .to do their best. It is to his iptecest to do so from every 
point Off view— hp gains the confidence of his men in his good faith, 
and this once established they, in their turn, having nothing to fear . 
in the way jof cutting, let themselves go. These influences act . 
and react on each other, and a condition of mutual esteem and 
co-operation once set up, the results in the way of time saving are 
not only gratifying to both sides, but frequently quite amazing, 

Piecework is very deficient in arousing these influences. One of 
the great complaints against the employer is that, once a piecework 
price is set, the employer does not bother any more about the matter, 
and that, therefore, the men cannot get the best output (and incident- 
ally the most money) out of the job, because the employer will not 
provide the necessary additional facilities. Why should the employer 
do so, when it means that in order to help his men to make higher 
wages he has to expend more money, thereby increasing his oncost 
charges, in providing these desired additional facilities ? He will not, 
and he does not, and not even the usual argument about the spread 
of charges over increased output will make him alter his mind. That 
factor, be it ever so well supported by elaborate arithmetical assump- 
tion, is far too remote and uncertain in its operation to have any real 
effect on the matter immediately before his notice. He insists, and 
rightly insists, upon some immediate quid pro quo for the additional 
help he is prepared to provide ; and, rather than haggle with his 
men, and more often than not fail to agree, as to how much is to 
be taken off the piece price for each little help, he drops the whole 
business, lets it alone and gets just the output the men think it 
judicious to give him. 

Now, under a Premium Bonus System properly administered, 
such a condition of affairs would automatically adjust itself, without 
any friction whatever. There would be no question raised about 
cutting down the Time Allowance to meet the value of these additional 
facilities, because this would be provided for in the automatic division 
of the time saved. 

It is, therefore, to the employer's interest, immediately he adopts 
a Premium Bonus System, to add his efforts to those of the workman. 
The inducement is so strong that he cannot help doing so; and, from 
theory and experience, I assert that the increased output under the 
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Premium Bonus system does not arise solely from the workman's 
efforts and from these alone, but from the combined efforts and 
co-operation of the man and his employer. This being so, the 
employer is justly entitled, as has already been indicated above, to 
share in the saving of time; and the manner in which the respective 
shares are determined under Premium Bonus Systems will be dealt 
with in the next chapter. 
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Chapter IV 

PREMIUM BONUS SYSTEMS 

To avoid the temptation to cut the rates, and at the same time 
provide the required stimulus to the workmen, concurrently with a 
saving in labour cost, Premium Bonus Systems have been intro- 
duced — the " Halsey " and the " Rowan." They are very often 
confounded with Piecework, especially the former, which, from one 
point of view, bears a strong resemblance to it ; but there are importcmt 
differences between both of them and Piecework; and as regards the 
" Rowan " system, one of fundamental importance between it and 
the " Halsey " system. 

Before describing the Premium Bonus Systems, attention is 
drawn to the definitions in Table 2. 

TABLE 2. 
DEFINITIONS 

(1) The STANDARD TIME or TIME ALLOWED is the 
average time which the average workman — ^neither the quickest 
nor the slowest — stakes to do the job under ordinary time rate 
conditions, when giving a fair rate of output for his time wages 
— no more and no less. 

(2) The PREMIUM or BONUS paid to the workman is that 
amount in hours which he receives for such saving of the Time 
Allowed as he may effect, and is over and above the actual 
hours he took to do the job. 

(3) The TOTAL REMUNERATION to the workman in Hours 
is the siun of the Actual Hours Taken and the Bonus Hours 
he earns and receives, i.e.. Hours Taken + Bonus Hours. This 
is also the Labour Cost of the job in Hours. 
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Table 2— continued, 

(4) The AMOUNT of the BONUS in HOURS is computed 
as under : — 

PIECE- r Piece Price ^ _. _ , Bonus 

-TimeTaken = 



= (. 



WORK [Man's time rate per hour/ Hours 

or = Time Allowed— TimeTaken 

uAToi-v f Time Allowed— TimeTaken") , 

rlALI»bY = ^ — 2 r ■ ~ * 

Time Saved 
or = 



ROWAN = { ^""^ Taken x Time Saved | _ = do 

\ Time Taken -|- Time Saved J ~ 

Usually expressed as — 

Time Taken x Time Saved 
Time Allowed 



THE HALSEY SYSTEM 

The Halsey System was originated by Mr. F. A. Halsey, a well- 
known American Engineer, in 1890. It was first introduced, I believe, 
into this country by Messrs. Weir of Cathcart in 1898, and is frequently 
known and referred to here as the Weir System. Under this system^ 
let us assume that the Standard Time is, say, 100 hours. Then, whatever 
time the workman saves out of that too hours is divided between 
him and his employer in a certain fixed proportion. As Mr. Halsey 
originally worked it, the workman got one-third and the employer 
two-thirds of this saving. Messrs. Weir fixed this division at one- 
half to the man and <Mie-half to the employer, and, as this is the pro- 
portion used by the firms in this country who operate this system» 
I shall base my figures and comparison on this division. 

Under this system (see Table 3), if the man does the job in 80 
hours, he saves 20 out of the 100 hours allowed. As a bonus, he gets 
one-half of this 20 hours saved, or 10 hours. He thus gets 8o-|-io, or 
90 hours' pay for 80 hours' work, and the labour cost to the employer 
is, therefore, 90 hours. If he does the job in 60 hours, thus saving 40 
out of the 100 hours allowed, he gets as a bonus one-half of 40, or 
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TABLE 3. 



HALSEY PREMIUM BONUS SYSTEM 

The Time Allowedi 100 hours, is that which the average workman 
takes to do the job under time rate conditions. 



A 


B 


c 


D 


E 


F 


G 


« 


Hoiin. 


Bonus 
Hours 

C 

2 


Workman's 

Esmings and 

Labour Cost for 

Job in Hours. 

""renl + B""" 
= B + E 


Increase of 
' Output. 

Hours Savedu^ AM 
HoursTaken 

_ C X 100 
B 


Workman's 

Earnings per Week 

of S4 Hours at 

11- per Hour. 

= I X54/. 


i 


1 


Saved. 


1 


% 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


100 
90 
80 
70 
60 
50 
40 
30 
20 
10 




10 
20 
30 
40 
50 
60 
70 
80 
90 


0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 




10 
15 
20 
25 
30 
35 
40 
45 


100+ 0=100 
90+ 5=95 
80+10=90 
70+15=85 
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20 hours, and he gets 6o+ao, or 8o hours' pay for 6o hours' work, 
and the labour cost is 8o hours, and so on. SimHarly, if he does the 
job in 20 hours, thus saving 8o hours, he would get, as a bonus, one-half 
of 8o, or 40 hours, and his pay would be 20+40, or 60 hours for 20 
hours' work. That is, he would be making three times his standard 
time rate of wages, and the labour cost of the job would be 60 hours. 
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THE ROWAN SYSTEM 

Turning now to the Rowan System, which was devised by my 
partner, the late Mr. James Rowan, and myself in 1898, and was put 
into operation in our works on the day the men started work after 
the engineers' big strike in 1897-1898, it will be seen that there is 
a very marked difference between it and the Halsey System. 



Table 4. 



ROWAN PREMIUM BONUS SYSTEM 



The Time Allowed, 100 hours, is that which the average workman 
takes to do the job under ordinary time rate conditions. 
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Column F amounts ate shewn graphically on Rowan Curve on Table 5. 
Do. E do. do. Table 6. 

Assume, as before, the Standard Time to be 100 hours. Under 
this system, if the man does the job in 80 hours, he saves 20 hours, 
or 20% of the time allowed, and gets as a bonus 20% of the actual 
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time he took — 80 hours, i.e., 20% of 80; or 16 hours. He thus gets 
80+16, or 96 hours' pay for 80 hours' work, and the labour cost of 
the job to the employer is 96 hours. If he does the job in 60 hours, 
thus saving 40 hours, or 40% of the time allowed, he gets as a bonus 
40% of the actual time he took, 60 hours, that is, 40% of 60, or 24 
hours. He thus gets 60+24, or 84 hours' pay for 60 hours' work. 



Tables. 



COMPARISON OF 
PIECEWORK, HALSEY, AND ROWAN SYSTEMS 

Shewing Total Remuneration to workman, i.e., total labour cost 

in hours paid for, for any given saving on the 

Standard Time allowed — 100 hours. 
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and 84 houts is the labour cost to the employer. FoHowing out 
this process, if he could db' the job in 20 hoiiirs (which 1 mamtain 
under proper time setting is extremely unlikely, because of the 
physical limit I have referresd to), he would' save 80' houjfSi or 80% of 
his time* aJlowaacei and his^ bonus would be- 8*0% of 20 hours, or 
16 hours. He wotdid get 20+16, or 36 hours' pay for 20 hours' work, 
or I'S times his standard time rate of wages, and the labour cost of 
the job would be 36 hours. 

The total' remtffieration to the^ workmen, i.e., the total hours 
taken + bonus hoursi earned,, and, therefore, the hours cost of the 
job, are shewn diagrammaticaUy in Table 5-, for the Piecework, 
Halsey, and RowaJi' Systems respectively. 

Both curves, starting at 100 hours, the Standard Time allowed, 
gradually drop as the time taken decreases, or as the time saved 
increases; the curved line being the Rowan System and the straight 
line the Halsey. Observe how the curves intersect, at 50% saving 
i.e., when the job is done in one-half of the time allowed, and that at 
this point the remuneration of the man and the labour cost, under 
both systems,, are identical. Observe also how, between no saving 
and 50% saving of the time allowed, the total remuneration to the 
workman under the Rowan System, gradually increases over that 
under the Halsey System, attains its maximum excess at about 25% 
saving, and then reaches an equality at 50%. This means that the 
workman, is more handsomely rewarded under the Rowan than under 
the Halsey System for any given saving between o and 50% of the 
time allowed. 

On referring to the Tables and the Curves in Table 5, it will be 
observed that, immediately on passing the 50% saving point, the 
total remuneration in hours to the workman under the Rowan System, 
for any given saving from 50% onwards,, immediately begins to fall 
below that under the Halsey System, the difference between them 
rapidly mcreasing as we get nearer the theoretical limit of saving. 

For example, let us take 90% of saving,, i.e., when the j-ob is done 
in 10 hours, if this were possible. Under the Rowan System, the 
bonus would be 90% of 10 hours taken, or 9 hours, and the labour 
cost I0-+-9, or 19 hours. Under the Halsey System, the bonus would 
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he hall of 90 hours saved, or 45 hours, as against 9 hours under the 
-Rowan System, and the labour cost 55 hours, as against 19 hours. 

Following the comparison still further, let us assume the job could 
be done in i hour, thus saving 99 hours or 99% of the time allowed. 
tJnder the RowcUi System the bonus would be 99% of i hour, the 
time taken, or "99 hours. The labour cost would be, and the man 

TABLE 6. 
COMPARISON OF 
PIECEWORK, HALSEY, AND ROWAN SYSTEMS 

Shewing actual amount of bonus in hours over and above the 

workman's time wages for any given saving on the 

Standard Time allowed — 100 hours. 
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would get, I +'99 hours for i hour's work. Under the Halsey System, 
the bonus would be one half of 99 hours saved, or 49-5 hours, and the 
labour cost would be, and. the man would get, i+49'5, or 50-5 hours 
for I hour's work, or 50 j times his standard time rate of wages; 
although, as will be shewn hereafter, the advantage to the workman 
is more apparent than real. 

Table 6 shows by curve and table the actual amounts of bonus 
in each of the three systems for any given rate of saving. 

RATES PER HOUR UNDER THE VARIOUS SYSTEMS 

Let us now consider how the man's time rate per hour is affected 
under these various systems. In Table 7 this is set out in curves, 
and in the table at the foot of the diagram the actusd figures are set 
down in tabular form. These show how the man's time rate per hour 
increases along with the saving in the time allowed under Piecework, 
Halsey, and Rowan Systems. The curved lines show how quickly, 
under the Halsey System, and how even more quickly under the 
Piecework System, the man's time rate per hour rises after the 50% 
saving point is passed. It will be noted how, under Piecework, his 
actual rate per hour reaches 300%, or three times his standard time 
rate, when he saves 66-6 hours or 66-6% of the time allowed; while 
under the Halsey System for the same saving, his actual rate per hour 
becomes 200% or twice his standard time rate. 

The similarity between the Piecework and Halsey curves in 
Table 7, it will be admitted, give some grounds for confusing the 
Halsey System with Piecework. These at first sight appear to be 
somewhat alike, the only apparent difference being that in Piecework 
the man gets all the saving, whilst in the Halsey System he 
gets half. At the same time, both the Halsey and the Rowan 
Systems differ very materially from Piecework in that they result 
in a reduction of labour cost along with the time saved, while in 
Piecework the labour cost always remains constant, irrespective of 
the time saved, 

The straight line B D in Table 7 shows the man's hourly time 
rate under the Rowan System — it continually approaches the point 
D, but can never reach it. It is evident that under the Rowan 
System, as the man can never do the job in zero hours, he can never 
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COMPARISON OF 
PIECEWORK, HALSEY, AND ROWAN SYSTEMS 

Shewing increase in workman's time rate per hour for any 
^ven saving on the Standard Time allowed — 100 hours. 



Table 7. 
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double his standi^d time rate per hour, whilst under the Piecework 
or Halsey Systems he can theoretically reach an infinitely high hourly 
rate of wages by doing the job in an infinitely small period of time. 

It is quite recognised and admitted by the workmen that, between 
no saving and 50% saving, under the Rowan System he is more 
handsomely rewarded for his saving than under the Halsey, as he 
gets a larger share of that saving than his employer. This is evident 
from Tables 5 and 6, and is frequently referred to as the " rich " 
half of the Rowan System. The reverse, however, is the case after 
the 50% point is passed, and because of this so-caUed " poor " half, 
the Rowan System has been subjected to a good deal of adverse and 
uninformed criticism, of which the following illustration is an example. 

Suppose a man " A " does a 100 hours' job in 80 hours, thus saving 
30%, he gets as a bonus 20% of 80 hours, or 16 hours. Another man 
■" B " with the same time allowance does the same job in 20 hours, 
thus saving 80%, he gets as his bonus 80% of 20 hours, or 16 hours, 
exactly the same bonus as " A " got for taking 80 hours to the job. 
This, it is argued, is manifestly unfair to " B," as to give him only 
the same bonus as " A " is very inadequately rewarding " B " for 
doing the job in one-fourth of the time " A " took. 

The obvious reply to this argument is that as " B " does four 
jobs in the same time as " A " takes to do one, he thereby earns four 
bonuses of 16 hours, or 64 hours in all, in the same time as it takes 
" A " to earn his single bonus of 16 hours. The actual rewards are 
in fact in exact ratio to their respective outputs, and this applies 
throughout the entire range of the system, and there is, therefore, no 
real inequality of reward between the halves of the scale. It only 
appears so until closely examined. 

But there is a genereil reply to all the cdleged defects and academic 
objections regarding the " poor " second half of the Rowan System. 
If, as I have urged, there is a limit, even with the assistance of the 
management, to a man saving more than 50% of the standard time 
allowance, then what is the use of considering or discussing what does, 
or does not, take place in the second half of either the Rowan or Halsey 
scales? It is outside the range of general practice, and there the 
matter ends. 
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I might here mention that, while the Unions have from time 
to time dwelt upon these alleged shortcomings of the second half of 
the scale, and urged these as reasons for objecting to the system, they 
have on other occasions scouted the idea of any of their members 
being able to double their time rate of output, much less treble it; 
and, while maintaining that their members as a rule work as hard as 
possible on time, i.e., give the maximum output, yet, suggest that, 
if the output is to be increased, the way to get this is to increase 
the hourly time rate, and not to put them on piece or premium bonus. 
I think employers are to be excused if they decline to accept a system 
of payment which does not give them the means of checking the results 
arismg from it, and insist, if they are going to pay more wages, that 
they have some direct and conclusive method of assuring themselves 
that they are getting value for that outlay. 
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Chapter V 

THE BASIS OF COMPARISON 

The primary object of all systems of payment by results is, of 
course, to increase the Time rate of output, and, to arrive at the 
measure of this increase, the basis of comparison must first of all be 
ascertained, and ascertained as correctly as possible. 

Excluding manufacturipg or purely repetition work, the Time rate 
of output, or capacity, of a general engineering works is a very difficult 
matter to arrive at, or to express in any but the widest and most general 
terms, but, however it may be expressed, the actual basis of that 
output is the average of the Time rates of output of all the workmen 
employed in the works. 

Each workman, working on Time, has, in his turn, his average rate 
of output determined by the average time he takes to each of a succes- 
sion of similar jobs, and if this time is, as it should be, a matter of 
known fact, or can with a httle trouble be made so, we arrive at 
once at an elementary basis of comparison which, applied to each 
individual job as it comes along, will give, in the form of a Standard 
Time, the desired bcisis by which the saving in time and corresponding 
increase in output can be measured. 

For Premium Bonus, the STANDARD TIME or TIME 
ALLOWED is the Average Time which the Average Workman 

TAKES TO DO THE JOB UNDER ORDINARY TiME RATE CONDITIONS, 
WHILST GIVING A FAIR DAY'S OUTPUT FOR HIS TiME WAGES — nO 

more and no less. 

This means that, for a given job under a given set of conditions, 
there is one, and only one, Standard Time Allowance, without any 
regard whatever to the individual ability or capacity of the particular 
workman engaged upon it. 
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Being based upon the average time of the average man, the capable 
man has no difficulty in effecting a saving, and is duly rewarded by 
a bonus over and above his time wages for same, whilst the indifferent 
workman, making no saving or exceeding the time, gets no bonus, he 
igets only his time wages. He is not being penalized in any way for 
his failure to save time, as he always gets his time wages for the 
actual number of hours he spent on the job, even if these were in 
excess of the Time Allowed. Not having earned the right to a reward, 
he does not get it. He loses nothing. 

The view has been expressed that the Time Allowance should be 
adjusted to suit each man's individual capacity, i.e., for the same 
job under the same conditions, the time set should be according to 
each man's ability to reach a certain standcird. The reason urged for 
this is that, as the reward is for the effort itself, equality of effort, 
whatever may be the actual result of that effort, should be equally 
rewarded, whether the man be a good workman or merely an indifferent 
one. 

Applied in practice, this argument runs thus: — Out of loo hours 
allowed, the capable workman does the job in 60 and saves 40 hours, 
and for the same job, under the same conditions, his less skilful 
neighbour can only do it in 80, saving 20 hours. Under the Halsey 
System, the capable man's bonus would be 20 hours, whilst that of the 
less skilful would be 10. Both having honestly made the same effort, it 
is argued they both should have the same bonus — 20 hours — and, there- 
fore, the Time Allowance for the less skilful man should have been 80+ 
(2 X 20) or 120 hours. Apart altogether from the utter impracticability 
of an employer being able to set up and assess a separate standard for 
each individual workman in his employment, the more skilful workman 
would have a just grievance in not getting the same Time Allowance as 
his neighbour, and very properly demand that, if the employer can 
afford to allow the other man 120 hours, he can equally afford to give 
him the same, and let him make the greater reward out of his superior 
ability. He may not recognize the fact that he is demanding that he 
and his neighbour should be measured by a common standard (what- 
ever that may be), as is done in every other Wcilk of life; but, while not 
denying the equality of his own and his neighbour's effort, he is 
insisting, and quite rightly insisting, that the rewards should be for 
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the results of the effort, and not for the effort itself. This is merely 
mentioned to illustrate some of the peculiar views which are advanced 
and held in some quarters. 

To take as the basis of comparison, or the Standard Time to he- 
allowed, the perfonnance of either the beet or the worst workmao 
would be not only cumbersome, but iwreliable, because of the difficulty 
of ascertaining it in either case. In all other directions, we arie- 
measured by the standard of the average man, which standard i& 
easily available. In Premium Bonus, the same course is followed, 
and accordingly the Standard Time or Time Allowed is the average 
time which the average workman takes to do a job, imder Time rate 
conditions, whilst giving a fair rate of output for his time wages. 

This, then, is the measure of the rate of output upon which an , 
employer runs his estabhshment, calculates his output, and bases- 
his estimates. It is the standard, and the only correct one, with 
which increased output and the corresponding reward to the workman 
can be properly compared. 
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Chapter VI 

THE FIXING OF A TIME ALLOWANCE 

To an employer who has decided to adopt any system of Payment 
by Results, the first difficulty which presents itself is how to arrive 
at fair and proper Time Allowances — allowances which will not be, on 
the one hand, so ridiculously low as to prevent any real effort to save 
time being made, or, on the other hand, so high that the employer is 
penalized for all time for his mistake. 

From what has been said on the subject of Basis of Comparison 
(Chapter V.), it will be obvious that the proper Time Allowance cannot 
be other than the average time which the average workman takes to 
do the job under ordinary time rate conditions. Therefore, to the 
employer who has already at hand fairly accurate or reliable data of 
what was done in his shop under time rate of working, the matter 
presents no great difficulty. All he has got to do is to take these 
times, and, according to the system selected, if Piecework, multiply 
them by the standard time rate per hour, and he gets the Piece price 
— if Premium Bonus, fix these times as the Time Allowances. 

But those who have not such data at hand have to face 
quite a real difficulty at the outset, which is too often taken to 
be insurmountable by those who lack the necessary courage and 
determination. Nevertheless, it is one which must be overcome, by 
properly and carefully dealing with it, before any progress can be inade. 
To set times in a haphazard and careless manner is the poorest kind of 
policy, and a little care in this direction will save a world of trouble 
later on. 

There being no royal road to knowledge, data regarding Time 
Allowances must be got some way, and the obvious and easy way is 
to obtain the services of an expert Rate Fixer, but these experts are 
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at aJl times limited in number and, at the present time, quite im- 
possible to get. In any case, even an expert Rate Fixer has his 
limitations, and his knowledge and experience being obtained in the 
shops in which he was trained, his value to his new employer decreases 
the moment he is transferred from his old to his new shop, with 
probably a quite different set of conditions. The employer has accord- 
ingly to set about getting up this data as best he can, and he may do 
so by either estimation or observation, or a combination of both. 

By estimation, not guessing, is meant the process of arriving at 
the total time by a detailed calculation or estimate of the time required 
for each of the elemental details comprising the complete operation. 
This process is now known as Motion Study, and, while scientifically 
sound and theoretically correct, it is by no means suited, in the initial 
stages, for the ascertainment of speedy and immediate results. 
Besides which, it requires a fairly large and skilled staff, and a certain 
amount of leisure time for analysis and comparison, conditions which 
are quite outside the range of possibility in the present strenuous 
times. 

The only really safe method left to the employer is the much 
simpler one of observation; and, on the whole, this is probably the 
most satisfactory method for those coming straight on to Premium 
Bonus System from Time. Before fixing a Time Allowance, observa- 
tions are taken of the total time required for the complete single 
operation from the time the man starts on the job until he starts on 
the next job. Beginning with one job, even in shops doing a wide 
variety of work, it is surprising how quickly data accumulate in the 
course of a few weeks. The times thus ascertained form the Standard 
Time Allowances which may be safely set and adhered to, without 
any anxiety or temptation to cut later on. If, at any future time, 
he method or means of manufacture are changed, then the job 
becomes a different one altogether, and the time is reset to suit the 
new conditions. 

But, it may be urged by many employers, to give as the Time 
Allowances the times which are at present being taken, is to set up 
an unduly high Standard Time as a basis, because the times now being 
taken under war conditions compare very unfavourably with those 
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in pre-war times. This may be quite the case, and if so, it is a very 
sound reason for setting up, as the Standard Times, the times custom- 
ary under pre-war conditions. 

I fear, however, that this will not be an easy matter to carry 
through, for, apart altogether from the difficulty of now ascertaining 
what actually were the times taken under pre-war conditions, there 
is this aspect to be considered: — The Government are insisting upon 
the introduction of Payment by Results for the one and only aim 
of increasing the present rate of output and are not likely to allow 
their negotiations to be complicated by the introduction of factors 
outside the limits of the war period. In my opinion, it will be 
difficult, however desirable it may be, to carry through such an 
arrangement in the. face of existing conditions, and Time Allowances 
may now have to be admitted and set much in excess, it may be, 
of what they would have been in pre-war times. If so, then em- 
ployers taking up Premium Bonus or Piecework for the first time, 
will have to submit to this condition and its future consequences, 
as the price they have now to pay for their failure to appreciate and 
take up the system earlier. 

There is no difference between having deliberately to fix the Time 
Allowances higher than they ought to be, and doing so imwittingly. 
Both are the results of mistakes and, therefore, carry certain 
penalties. 

Under Piecework, any excess of hours over the proper time which 
should have been allowed is just so much loss to the employer, and 
the mistake in over-estimating the time factor in it can never be 
remedied or minimized, except at the cost of reducing the price, 
with all the attendant evils and "drawbacks of doing so, but under 
the Halsey System, where the saving is divided, this excess of time, 
as it forms part of the saving, is divided equally between the work- 
man and the employer, and the latter is, therefore, penalized for his 
mistake to only half the extent which he would be under Piecework. 
The penalty is even less under the Rowcm System, and becomes 
relatively so as the error becomes greater. 

This brings into prominence one of the greatest advantages of the 
Rowan System, viz., that under it, the temptation to cut the time 
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because of a mistake in over-estimating it, is, if not totally absent, 
at least reduced to a minimum; and, as a rule, to such a negligible 
quantity as to be quite inoperative — and this fact removes one of the 
principal difficulties of an employer in adopting Premium Bonus 
without having any previous records or data to work upon. 

Let me bring out this point by one or two illustrations. 
Assume in the first instance (see Table 8) that the correct Time 



EXAMPLE 1. 



TABLE 8. 
5% Increase on Correct Time Allowance 



Time Allowance - 

System 

Hours Allowed - 
Do. Taken 

Do. Saved - 

Do. do. %,- 
Bonus 
Do. Hours 
Add Hours Taken 

Total Hours Cost 


Correct. 


Re-arranged. 


Rowan. 


Rowan. 


Halsey. 


Piece- 
work. 


100 
50 


105 
50 


105 
50 


105 
50 


50 


55 


55 


55 


50% 
50%X50 
=25 
50 


52-3% 

52-3% X 50 

=26-15 

50 


55-^^2 

=27-5 

50 


105-50 
=55 
50 


75 


76-15 


77-5 


105 


Example 2. : 


L0% Increa 


Lse on Corre< 


:t Time A 


llowance 


Hours Allowed - 
Do. Taken 

Do. Saved 

Do. do. % - 
Bonus 

Do. Hours 
Add Time Taken 

Total Hours Cost 


100 
50 


110 
50 


110 
50 


110 
50 


50 


60 


60 


60 


50% 
50%x50 
=25 
50 


54-5% 

54-5% X 50 

=27-25 

50 


60-^2 
=30 
50 


110-50 
=60 
50 


75 


77-25 


80 


110 
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Allowance is known to be somewhere round about lOO hours, and 
that, while all the indications point to this being the figure which 
should be taken, there is some little doubt on this point, which it is 
desirable should not arise. In order to settle the matter, and meet 
any fancied objection, it may be necessary to make some slight 
increase on the correct allowance of loo hours, say 5%, or even 10%. 
It is of great assistance to the employer in coming tp a decision, to 
know that the extra cost of this — it may be very necessary — concession 
will ultimately be such a comparatively small quantity as to present 
no temptation whatever to cut the time. 

But, in the second instance, take an extreme case. Assume 
that, from ignorance or a mistake in the estimate, the Time 
Allowance has been fixed at a figure — say 200 hours — which 
later on is found to be twice what it should have been. Cases 
of this kind ought to be, and are, of comparatively rare occurrence, 
but, when they do occur, it cannot be denied that there would be, to 
certain men who take a short view of affairs, a temptation to work at 
time rate, which would be 100 hours, and this on a 200 hours' allowance 
would give them 30% bonus for no additional output. In such a 
case, it becomes the business of the employer to see that the man does 
the work in the minimum time. In this he is helped by the fact 
that a man in the habit of working at bonus rates does not readily 
slow up when a specially soft job like this comes his way. Knowing 
that under the Rowan System, the time once set will not be 
reduced, he is encouraged to do the job in his best time, irrespective 
of the amount of the Time Allowance; and can, as a rule, be 
got to do the job in exactly the same time as he would have 
taken, had he been given the correct time of 100 hours — that is to 
say, he will ultimately do the job in say 50 hours. (See Table 9.) 
In this case, he will save 150 hours, or 75% of the time allowed, 
and under the Rowan System his bonus will be 75% of 50, or 37I 
hours, and the labour cost of the job will be 50+37^ = 87 J hours, 
which is 12 J hours less than if it had been done on Time. Under the 
Halsey System, the bonus would be one-half of 150 hours saved, or 
75J hours; and the labour cost would be 50+75 = 125 hours, or 25% 
more than if the job had been done on Time. 

In Table 9 (Examples i and 2) is set out a coniparison of the 
hours cost of a job under various conditions of excessive Time 
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TABLE 9. 
P = Piecework. H = Halsey. R = Rowan. 
Example l. so Hours taken. Varying Time Allowances. 





Standard 


25% Excess 


50% Excess 


100% Excess 


Hours allowed 


100 


125 


150 


200 


Hours Saved - 

System - 
Hours Bonus - 


50=50% 


75=60% 


100=66-6% 


150=75% 


P. 


H. 


R. 


P. 


H. 


R, 


P. 


H. 


R. 


P. 


H. 


R. 


50 


25 


25 


75 


37-5 


30 


100 


50 


33-3 


150 


75 


37-5 


Hours Taken - 
Tl. Hrs. Cost - 


50 


50 


50 


50 


50 


50 


50 


50 


50 


50 


50 


50 


100 


75 


75 


125 


87-5 


80 


150 


100 


83-3 


200 


125 


87-5 


Example : 


I. 60 Hours taken. Varying Time Allowances. 




Standard 


25% Excess 


50% Excess 


100% Excess 


Hours Allowed 


100 


125 


150 


200 


Hours Saved - 

System - 
Hours Bonus - 


40=40% 


65=52% 


90=60% 


140=70% 


P. 


H. 


R. 


P. 


H. 


R. 


P. 


H. 


R. 


P. 


H. 


R. 


40 


20 


24 


65 


32-5 


31-2 


90 


45 


36 


140 


70 


42 


Hours Taken - 
Tl. Hrs, Cost - 


60 


60 


60 


60 


60 


60 


60 


60 


60 


60 


60 


60 


100 


80 


84 


125 


92-5 


91-2 


150 


105 


96 


200 


130 


102 



Allowances, wMe the time taken remains constant. These examples, 
along with those in Table 8, illustrate the superior elasticity in fixing 
Time Allowance which the Rowan System has over the Halsey and 
Piecework — a feature of great value when data or exact information 
are not available — and one of its chief merits, namely, the absence of 
temptation to cut the time. 
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Rowan. 
100 


Halsey. 
100 


80 


80 


16 


2-^ =10 
2 



Rowan. 


Halsey. 


100 


100 


30 


30 


21 


?-35 



The Rowan System, in fact, automatically adjusts the earnings of 
the workman. If the Time Allowance is stringent — then he gets 
more under the Rowan than under the Halsey. If excessive, he gets 
less. This, of course, is what ought to take place under such con- 
ditions, and the following illustration will show what is meant. 

Stringent Time Allowances — 

Time Allowed hours 

Time Taken - - - ' - 

• Bonus - - - 20% of 80= 
Total earnings - - - . g6 90 

Excessive Time Allowances — 

Time AUowed hours - - - 
Time Taken - - - 

Bonus - - - 70% of 30= 

Total earnings - - - - 51 65 

It will certainly be found that many jobs can be done under the 
influence of these systems in shorter times than either the employer 
or the workman ever thought possible. 

I have said (page 34) that, in the absence of data, the only really 
safe method of fixing a Time Allowance is that of observation of the 
actual total time required for the complete operation at Time rate 
of working, and this actual total time should be the period between, 
the finish of the one job and the start of the next. This being the 
average time taken under Time rate of working, no amount of 
argument can get away from the fact that any real saving of time, 
or any real increase in output, must be upon this observed time, 
and the output corresponding to it; and not upon this time 
enhanced because of all sorts of unfounded and illusory assumptions. 
The observed time is an established fact, open and patent to cdl 
concerned, and no reasonable workman could justify a refusal to accept 
it as a proper and sufficient Time Allowance, or maintam a claim that 
it should be increased. 
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However desirable it may be to accumulate data by the process 
of direct observation, the method is not always possible, and at the 
present time not altogether reliable, and the employer is forced, 
whether he likes it or not, to take up the process of estimation, and 
here he enters upon very thorny and difficult ground. 

His object being to arrive at the Standard Time Allowance, he 
should not waste his time trying to estimate the minimum time 
in which the job should be done, and build upon that, or, as is the 
custom of several who use the Halsey system, trying to guess what 
should be the average time of the average man working at bonus 
rate, and build upon that. 

Surely, if an estimate has to be made, it should be that of the 
Standard Time itself, rather than of some hypothetical time to which 
an addition, also based upon more or less hypothetical considerations, 
has subsequently to be made, in order to arrive at the proper Time 
Allowance. 

This Standard Time is the time which has been taken day after 
day in the past, under ordinary Time conditions, and even the most 
indiSerent methods of Time recording should provide some data 
capable of checking the estimate to some extent. Why, therefore, adopt 
the roundabout way of estimating for something else, and then add 
another estimate to that ? At any rate, whichever method is adopted, 
the Standard Time arrived at should be the same in all cases. 

I am certain that every reasonable man wiU recognise the 
absolute necessity of avoiding any procedure which will result in 
fixing a Time Allowance, under either Premium Bonus or Piece- 
work, higher than would be required if the job were done on Time, 
The main object of any system of Payment by Results should be 
increased output, and this wiU certainly not be obtained if extrava- 
gant Time Allowances or Piece Prices based thereon, are set. The 
pursuance of such a course, without any reasonable expectation 
of an adequate return, is simply using the system under guise of 
increasing output as a means of illicitly enhancing the hourly Time 
rates — a species of foolishness or chicanery which will inevitably 
bring its own punishment in due course. 
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At the same time, under the Rowan S57stem, there is no excuse for 
reducing a Time Allowance, once it is established, unless the method 
or means of manufacture are altered. Not only is cutting dishonest, 
but it is the very poorest kind of policy, and if a firm do not appre- 
ciate and value the effect of the Rowan System in reducing, as far as 
possible, the temptation to cut, and are not prepared to work it 
honestly, then they had much better leave it alone. 
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Chapter VII 

THE DIVISION OF BONUS 

Unlike Piecework, under which the entire saving goes to the 
workman, Premium Bonus provides for a division of the saving 
between him and the employer. 

Because of his contributory help, it seems quite natural to the 
employer that he should have a share of the saving, but not so to 
the workman, who asks why should the employer get any of it ? 
He claims that the Saving, with its consequent increase in output, 
is entirely due to the increased efEort and additional physical exertion 
on the part of the workman, and, therefore, the whole of the saving 
belongs by right to him alone. As regards the increased physical 
exertion, I shall have something to say later on, but the soundness 
of the above argument rests upon whether or not the employer has 

* 

had a hand in the resultant saving. 

I have, in a previous chapter, shown that the saving is not due to 
the workman's efforts alone, but to the joint efforts of the man and 
his employer. If it be admitted that whatever part of the saving 
has been got by the workman's own unaided efforts is his and his 
alone, the right of the employer to that part of the saving arising 
from his assistance cannot be denied him, and the total saving, there- 
fore, falls to be divided between them in proportion to their respective 
parts in achieving it. But here we are met with the practical diffi- 
culty as to how these respective efforts are to be separately assessed. 

The ideal method would be first of all to ascertain how much saving 
was due to the workman's own unaided efforts; then to add what 
was due to the employer's help and facilities; and the difference 
between the resultant total saving and that part due to the workman 
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would be the value of the employer's help and facilities in hours saved. 
Then the hours saved by the workman would be his bonus, and those 
saved by the employer's help and facilities should be at the disposal 
of the employer. 

A few moments' reflection wiU show how utterly impracticable 
such a method would be. An employer adopting Premium Bonus, 
would require, first of all, to ascertain the individual capacity of each 
and every workman as regards his ability — unaided and without any 
help from the employer — to save time. To get this would require, in 
general engineering shops, months, even years, of patient and exact 
investigation, during which period the employer would have to keep 
his shop conditions exactly as they were under the former Time rate 
conditions. He would have to refuse to give any help whatever — - 
he would even have to refuse to allow his machinemen to run their 
machines faster or take heavier cuts, as this would mean calling 
upon the employer to provide additional facilities in the shape of 
more power. 

However, let us assume all this done, the employer never having 
had to take on new hands. He has now ascertained the average 
ability of each man to save time in terms of a percentage on the time 
allowance. He then proceeds to add his help and extra facilities 
to the men's efforts and the further saving of time over and 
above that already obtained by each man, as ascertained by 
the previously established records, belongs to the employer, and 
is taken by him as his reward for his assistance. In course of 
time, the accumulation of these facilities, a process which in well- 
managed and progressive shops never stops, but is continually going 
on, produces a set of conditions normal to that shop, and part of 
its everyday life. The employer then begins to have, for some 
reason or other, to change his workers, and take on new men. 
Those new hands may have come from a Time shop, or from another 
shop in which Premium Bonus is worked. In either case, no records 
of the men's own unaided ability to save time are available, because 
in the former case none exist, and in the latter are useless, as the 
conditions in that shop are not the same. Yet, in order that, in the 
case of these new men, the individual total saving may be properly 
divided, the employer must ascertain by actual trial, what the 
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■capacity of each new man is, as regards his own unaided ability to 
save time. The only way in which he can do this properly, in order 
to put his new men on the same footing as his old hands, is to put 
the whole shop back under the conditions which existed when he was 
investigating the capacities of his original hands, i.e., by abandoning 
the use of all the facilities introduced subsequent to that period, all 
of which is obviously quite impracticable, even impossible to carry 
■out. 

Consequently, as it is practically impossible to separately assess 
the value of the workman's and the employer's share in the total 
saving which is obtained, we are forced to deal with the matter 
by estimating and assigning an arbitrary division of what is due to 
the man and what to the employer. 

In the Halsey System, as originally worked by Mr. Halsey himself, 
the proportion taken was that two-thirds of the total saving was due 
to the employer and one-third to the workman. Messrs. Weir assign 
a larger share to the workman, viz., one-half, as the reward of his own 
unaided efforts, and in the Rowan System, between o and 50% saving, 
a still greater proportion is assigned to the workman. 

For example, suppose in a 100 hour Time Allowance the man, 
by his own absolutely unaided efforts, managed to save 20 hours; 
he regards this, with considerable justification, as entirely his own. 
Let it be admitted that this is so. The employer comes along, and 
by his additional facilities the total saving is increased to, say, 40 
hours. The workman has not worked any harder, nor done anything 
more to contribute towards this increase; therefore, the 20 hours' 
■difference between the total saving of 40 hours and the saving of 20 
hours due to the man's own efforts belongs to the employer. The 
man gets all the saving due to him, the first 20 hours of the total, and 
the employer quite properly gets the balance. The assumption in 
this case is that their joint efforts are equally effective — that is the 
basis of the Halsey System. It is a pure estimate, of course, and 
could never be practically demonstrated. Some doubt may, however, 
■exist as to the justice of the assumed equality, and the Rowan System, 
by giving the man a greater share of the saving, goes a considerable 
way towards giving the workman the benefit of this doubt. 
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A good deal has been made of the extra physical exertion involved 
by increased output, and, in this connection, I would lilce to draw 
attention to some interesting facts derived from my own experience. 
Some years ago, in 1910, I had occasion to compile some data 
in connection with my own shop, to see how far the complaints 
then prevalent against Premium Bonus were justified as regards- 
our system. It had been alleged that under Premium Bonus Systems, 
the men were sweated — that task work was being imposed on them — 
that the older men would be unable to keep up the pace which would 
inevitably be set up, because of the increased physical effort involved, 
and would thus be pushed out of existence by their younger and fitter 
competitors, and so on. 

Let me show how far these statements were justified by the 
results of my investigation. 

In an engineering shop, the capacity of the estabhshment depends- 
primarily upon the output of its machine shop departments — where 
aU efforts towards increased output start, where results make them- 
selves most clearly felt, and where one can most definitely connect 
effect with cause. Accordingly, I took our machine shop records and 
abstracted certain figures for the whole of the previous year — 1909 — 
a summary of which is set out in Tables 10 and 11. 

TABLE 10. 
As REGARDS YEAR 1909— MACHINISTS ONLY: 

Number of men who made over 40% Premimn - - = 54 % 
Average age of men who made over 40% Premium - . = 43 years 
Average length of service of men who made over 40% Premium = 13 years 



Results for 1909 of seven of our oldest Machinists. 



Table 11. 



Workman 


A 


B 


c 


D 


E 


F 


G 


Average 


Service years 
Age - 

Premium Earned 


22 
44 

51% 


25 
45 

43% 


29 
50 

44% 


35 
50 

51% 


34 
54 

48% 


38 
66 

52% 


18 
70 

53% 


29 
54 

49% 
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I wish, however, to draw particular attention to Table ii. Here 
•are seven machinemen — turners, planers, slotters — ^who at that 
date had been longest in our employment — for periods varying 
from 22 to 38 years — and who therefore had been with us when we 
started the Rowan Premium Bonus System in 1898, and had 
been working under it ever since. At the date of investigation, the 
youngest of these men was 44, and the average age of the seven was 
54. The average bonus earned by these seven men during the 
whole of 1909 was 49% — that is, they were then turning out work in 
51 hours which, 11 years previously, these very same men took 100 
hours to do — ^and what is more impressive, the highest bonus earner 
•and producer of the lot was a man of 70 years of age. 

Where is the extra physical exertion when these men — none of 
them in their first youth, the oldest being 59 when they started on 
•the Rowan System — ^were yet able, 11 years later, and presumably 
when less physically fit, to work continuously at a rate of output nearly 
double that of their own previous performance under time rate con- 
ditions ? Certainly a large part of this was due to the employer's 
facilities, but, allowing for all this, the fact remains that, as a rule, 
the highest bonus earners are usually the oldest and most experienced 
men. (See Table 10.) I think I may safely say that increased 
physical exertion does not enter into the question at all — certainly 
■as far as machine work is concerned. 

A large number of people, assuming wrongly that the workman 
is responsible for all the saving, naturally conclude that the work- 
man should take it all, and support this opinion by stating that 
the employer is quite adequately rewarded by the spread of oncost 
charges over an increased output. This is a favourite and common 
argument used by those who object to the employer sharing in 
this saving of time. Its attraction is due partly to the fact that 
ihe obvious advantage to the employer of increased output cannot 
be denied, but to a greater extent it is due to the great difficulty 
of disproving the general statement as a whole, without entering 
into an almost interminable economic argument. 

It is useless to argue with people who hold such views until 
1iey have been persuaded to give some little time to the study 
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of the Economics of Trade, or until they realise that, to meet 
the irresistible force of foreign competition, the cheapening of the 
production of any article cannot be adequately obtained solely 
by such reduction in cost as may arise from the spread of charges 
over an increased output, but must also involve a reduction in the 
actual labour cost of the article itself. 

It by no means follows that such reduction of the labour cost 
of the article itself shall be at the expense of the workman's total 
earnings. What everyone in this country — ^workman as well as 
employer — ^has to reaUse, especially at this time, is that he must 
give in the future more output or value for a given money return 
than has been done in the past, if the nation is not only to prosper 
and increase, but even to live, under the fierce competition we shall 
be met with when the war is over. 

It is a mistake to assume that the employer is adequately 
rewarded for increased output by the resultant reduction in oncost 
charges, or to dismiss the whole matter off hand, as is too often done, 
by the general statement that, if the man doubles his output, the 
employer's overhead expenses are halved, and he can, therefore, afford 
to pay the man double wages, leaving it to be inferred that the saving 
in oncost goes to swell the employer's profits, and that, therefore, he 
is sufficiently rewarded thereby. The question goes much deeper 
than these superficial comments indicate. 

No firm engaged in engineering work could possibly double their 
output from their workmen's efforts alone. They would require 
to expand their Buildings, Plant, and Organization. This, in its 
turn, would increase the gross amount of their oncost charges, 
and, before they had reached the double output stage, there would 
not be very much left of the 50% saving in charges, which is so 
frequently Eind easily assumed to follow upon double output. 
Increased output undoubtedly helps to reduce the oncost charges 
rate, but it also increases the gross amount of these, and whatever 
saving there may be from the spread of charges, does not go to swell 
the employer's profits, unless these had formerly been below the 
standard rate, but is used to reduce the selling price to the con- 
sumer — to help the employer to meet foreign and home competition — 
to extend his market — ^and last, but not least, to ensure a continuity 
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of employment for him and his work people. Not only is this the 
case in respect to savings from spread of charges, but it applies to 
all other savings, including such as are made in labour cost, after 
paying for the increased facilities, without which these savings would 
not have been made. 

To enter fuUy into the various and complicated economic aspects 
of this question would require more space than the limits of these 
pages, or my time, will permit, but I cannot do better at this 
stage than reprint an excellent leader summarizing the position, 
which appeared in the Engineer of i6th March, 1917, and which 
runs as follows : — 

"The Partition of Bonuses 1 

" A correspondent has raised a question that has edways to be 
" faced sooner or later by the manager who proposes to intro- 
" duce the Premium system of paying wages. Why should not 
" the workmen be paid for all the time saved ? We have 
" endeavoured in notes attached to his letters, to indicate, 
" rather than formulate, answers to this question, but, in view 
" of the importance of the matter, and of the need that managers 
" should be in a position to meet arguments of the kind, it may 
"be as well to consider the problem in more detail. Let us 
" admit that it is an extremely difficult one to handle, because 
" a variety of economic questions is involved, and, if once we get 
" outside certain narrow limits, we are led into an interminable 
" train of arguments. On the other hand, the faulty view of 
" the workman is due to the fact that the limits he puts to his 
" investigations are too narrow, and, unless we give ourselves 
" a somewhat wider field, we cannot hope ever adequately to 
" understand the position, yet we must use some care not to be 
" lured too far from the main point. 

" In the first place, we must notice that the premium system 
" is used with the object of increasing output, and increased 
" output is necessary to strengthen our trade. But there is no 
" good having a large output if the price is so high that no one 
" will buy the product. Conversely, the manufacturer who 
" can sell the best goods for the lowest price stands best chance 
" of getting the orders. All this seems so obvious as to be hardly 
" worth stating, and yet, when high wages are being talked about, 
" it is frequently forgotten. The workman takes the view 
" that the saving effected by his increased output goes directly 
" to swell profits. As a matter of fact, it does nothing of the 
" kind, save in cases where the profits have been originally too 
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" low. To see the matter in its proper light, we must take our 
" attention off the manufacturer's profits and centre it upon 
" international trade. We must think of the competition from 
" foreign manufacturers and consider the possibDity of meeting 
" it by asking a lower price for goods of at least equal excellence. 
" We admit willingly, in fact, we have written articles in this 
" column to demonstrate the fact, that employers can afford to 
" pay much higher wages, if the output be increased. Their 
" plant, their capital, and their time, are better employed, and 
" the result is that a big output is always advantageous. But it 
" is perfectly clear that, if the employer pays more in wages 
" than he need pay, then he is still keeping the selling price higher 
" than it might be, and our object is to get the selling price 
" down to the irreducible minimum. It is usually taken that 
" manufacturing costs are made up of three equal parts, oncost, 
" cost of material, and labour. The total cost is influenced 
" directly or indirectly by the last. Directly, for if labour cost 
" is high, one part of the total cost is raised, and indirectly, 
" because material costs more if steel workers and so on are paid 
" too much, with the result that oncost on buildings and the 
" cost of the rough materials of manufacture are more expensive. 
" The necessity of k^ping labour costs low has alwajra been 
" recognised by economists and cannot be denied. If we could 
" maintain wages at the same rates as before the war and double 
" the output of our shops, we could rule every market in the world. 
" But that would be unjust. We are quite prepared to pay 
" the workman more, and a great deal more within reason. 
" Possibly the argument can be best put by using a wholly 
" impersonal case. Let us assume that an employer has a 
" steam engine in his works that is consuming three pounds of 
" coal per indicated horse-power per hour, but is underloaded. 
" Now let him increase the load up to the point of maximimi 
" efficiency. He is getting more out of the engine and saving 
" in that way in oncost. But no one would say that, as a 
" consequence, he would be justified in taking less care with 
" liis coal, since it would not matter if some were wasted. His 
'! consumption ought to come down to two pounds and a half 
" per indicated horse-power per hour. If it did not do so, he 
" would obviously be throwing away some i8 per cent, of his 
" fuel. Everyone will admit the correctness of this argument. 
" But it foUows precisely the same line as the argument applied 
" to labour. To give labour the whole of the time saved is 
" exactly equivalent to wasting the half-pound of coal per 
" indicated horse -power per hour which might be economised. 
" This is not a question of the ethics of socialism, it is a question 
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" of economics. In order to compete iii tlie market's of the 
" world We must manufacture cheaply, and we must constantly 
" endeavour to keep the total cost per piece— oncost, material, 
" and labour — as low as possible. Would the workman say 
" that the landlord of a works should double his rent because 
" the managemeiit was so good that the output had been 
" doubled, or that the steel and copper merchants should charge 
" more for their goods because the manufacturers were able to 
" work them up more rapidly than before ? Yet they are 
" asking for siniilai: things when they claiin that the whole of 
" the economies effected in labour should go to them. 

" Now, regard another aspect of the problem. The workman 
who finds a bonus in his envelope regards it as an addendum 
to his wages. It is something over and above a certain 
statutory sum. But the employer looks upon his share of 
the bonus in quite a different light. It is not so much more 
money in his pocket. It is not a bonus or anything like a 
bonus. It means simply and solely that he has reduced his 
manufacturing costs, and th&t, in consequence, he can sell more 
cheaply and is likely to get more orders. Of course, he gets 
some profit out of a greater turnover, but as he has to work 
harder to handle that increased output, and has certainly 
expended capital and revenue in getting it, he deserves some 
share of the saving. If it would be unfair to ask the workman 
to make a special effort for no reward, it is surely equally unfair 
to ask the employer to do so. He, also, is worthy of his hire. 
The point of view taken by our correspondent, and by many 
who think with him, is that the employer gets sufficient reward 
from this decrease of oncost. If that is to be his reward, and 
that only, then since he is to keep that for himself, and the 
labour cost per piece is just as high as before, he cannot reduce 
his price on the market. But that is the very thing we want 
him to do. We want him to undersell all other manufacturing 
nations, and there is far less chance of doing that if labour 
costs are excessive. Finally, it must be observed that, if 
employers were required to pay the whole of the bonus time 
to their men, they would give up the bonus system altogether 
and go to closely priced straight piece work, under which 
the workman appears to take the whole proceeds of his 
augmented output. 

" In this argument, we have endeavoured to keep the large 
" aspect of the question to the front. It is necessary that we 
" should think of the matter from a national, rather than from 
" a parochial, point of view. The object to be attained is the 
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" cheapening of our products. That we know can be achieved 
" by increasing the output per man and reducing the labour cost 
" per piece. Labour must be paid adequately. It must get 
" more for more work, but, if it asks for an exaggerated return 
" for its efforts, it will defeat the object for which we are 
" striving." 

I am convinced that any system of Payment by Results which 
does not provide, along with an inducement tb the workman to save 
time, a similar equally powerful inducement to the employer to help 
towards that saving, is bound in the long run to be inoperative or 
at most only partially successful. If, therefore, an increase in output, 
along with a reduction in labour cost, can be obtained, and, at the same 
time, handsorriely incrfease the total earnings of the workman himself, 
surely he should have nothing to object to or complain of from his 
point of view. 
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Chapter VIII 

THE CHOICE OF A SYSTEM 

One of the most important matters which an employer changing 
over from Time to Payment by Results has to consider is which 
system to adopt — and equally important at the present time, because 
of the existing labour conditions, is which system he can get his 
workmen to accept. 

Piecework, Halsey, and Rowan are aU recognised systems, and 
have been established throughout the country for many years, 
with varying degrees of success, as means of increasing output. 
It is for this purpose that the Government is at the present time 
pressing for the general adoption of a System of Pajonent by Results, 
and, as the employer is, or should be, the only person responsible for 
the output and management of his establishment, he only is qualified 
to decide which system is best suited to his own particular conditions, 
and the decision should rest in his hands alone. The workman is 
placed at no disadvantage by this — he is not having thrust upon him 
a system which is novel or experimental in its operation. Considering 
the many thousands of his fellow workmen who have been working 
under one or other of the systems for many years, it is evident that 
there will be no hardship or disadvantage from his point of view in 
having to work under one or other of these systems. If, however, he 
has any objections to the choice made by his employer, these, if well 
founded, will have much more weight if they are raised after a fair 
trial of the selected system, rather than before. To prejudge the case 
before proof, in the face of the known and admitted^ fact that the 
objections raised are of no particular moment in other shops where 
the system in question is being worked, is to display so narrow an 
outlook and so irrational a standpoint as to be unworthy of serious 
consideration. 
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The arguments usually put forward against a system to which 
the workers object have so far been remarkable rather for their 
flimsiness than their reality — the principal one being the uselessness 
of expecting a successful result from men working under a system to 
which they are opposed. This objection, however, almost always 
comes from men who have no experience whatever of any system, 
and, therefore, has little or no weight, and instances are not awanting 
in which the strongest objectors become the strongest supporters, 
when they have once tasted the benefits arising from an actual 
experience of a properly worked system. 

The employer, on the other hand, has to take a much wider view 
of the question. Knowing that his men under any one of the systems 
will be adequately rewarded for their efforts, he has to keep in view 
the necessity for increased output, and has to consider how best this 
can be obtained under the existing conditions of his business. His 
selection, therefore, will be determined by the relative values which 
these conditions cause him to place upon the individual characteristics 
of the various systems as regards speed and ease of introduction, 
and safety from penalty in the working of them; and, unless he 
adopts the system which best suits his particular conditions, of 
which he is the only competent judge, he will be unduly handicapped 
in his efforts, with a corresponding decrease in efiiciency. 

As far as he personally is concerned, the first question the employer 
will have to decide is, whether to have Straight Piecework or Premium 
Bonus, and it will largely depend upon the condition of his business 
and the nature of his products — but principally the latter — whether 
one or the other will prove more suitable on the whole. While I am 
a strong advocate of Premium Bonus, because of its all round intrinsic 
merits, and am of opinion that there are not many industrial occupa- 
tions to which it could not be successfully applied, yet, as far as 
Engineering is concerned, the range and variety of its trades are 
such, that one cannot but admit that, in certain cases, Piecework may 
be quite as attractive, and on the whole as satisfactory to the 
employer as Premium Bonus. 

Quite apart from questions of organization, and looking only at 
the product and the nature of the operations involved, there are two 

53 



considerations which will influence the Employer's selection. The first 
and the principal consideration will be the extent to which repeti^iop 
enters into the question, and also the intensity of the repetition, i.e., 
the number of times an operation is repeated per month, week, hour, 
or even minute. Into all engineering work nowadays repetition 
enters to a greater or less extent. Competition and the natural 
inclination to confine oneself to making those articles one knows, 
lead one to specialise as much as possible in one particiUar product, 
or series of products. A shipbuilder may turn out twelve exactly 
similar hulls in a year, and to this extent may be said to be engaged 
on repetition work, but as regards his ability to establish correct 
Time Allowances, he stands in a very different position from say, 
the sewing machine maker or the shell fuze manufacturer, who turns 
out his products by the hundreds or thousands per day. In the 
case of the shipbuilder, a certain operation may be repeated only once 
per month, while, in the other case, it may be done dozens of times 
per hour. The sewing machine maker or fuze manufacturer can afEprd 
to spend many days, even weeks, in repeating observed operations 
hundreds of times, from which it is a comparatively simple matter for 
him to deduce, if not the minimum time for any particular operation, 
at least something so closely approximating it that he is able 
to fix very closely set Piecework prices, without much anxiety 
regarding mistakes or any great difficulty in getting these accepted. 
These prices, while allowing the workmen to make a reasonable 
increase on their time wages, will have already discounted the value 
of all the facilities which the employer has, by his experiments 
previously, ascertained to be necessary to give him his expected 
output. The shipbuilder is in no such fortunate position. It would 
take him a lifetime to make as many repetitions of his operations 
as the fuze maker could make of his in one day, and he has, 
therefore, to content himself with one or two observations, or a pure 
estimate, upon which to fix his time allowance, and select the system 
which wUl penalize him least for any mistakes he may make. 

While, then, it would appear at first sight that, as regards pure and 
intense repetition work, there may not be very much to choose between 
Piecework and Premium Bonus, it must be admitted that the more 
closely that class of work is approached the less apparent are the 
advantages of Premium Bonus, but these never disappear altogether — 

54 



they are still there even in pure repetition work. Our shell factories 
abound wi1;h examples, in which even the most closely set piece price 
has in a short time been shown to have been ridiculously high by the 
addition of, or alteration to some small fixture, or some other slight 
change, involving a re-arrangement of the price, if possible, or, if not, 
a continuance of an unnecessarily high labour cost, neither of which 
defects would have arisen under the Halsey, and still less under the 
Rowan System. 

Conversely, the further we get away from pure and intense 
repetition work, the more marked become the advantages of Premium 
Bonus, in either machine or hand work, emd as regards the majority 
of engineering establishments doing general work, even if such be 
repetition work, there is no question that Premium Bonus is t:he system 
which should be used. Here again it will depend upon the intensity 
or recurrence of the repetition work, as regards its facility in proving 
opportunities for observing times, whether the Halsey or the Ro^an 
System be used; but even in this respect, and for other reasons already 
discussed, the employer and workman will be on safer ground if the 
Rowan System be adopted. 

In addition to the consideration of the amount of repetition, 
there has to be taken into account the extent or amount of machine 
work which enters into the product. Between pure handwork, on 
the one hand, and pure machine work, on the other, there is an immense 
variety of products in which machine work is more or less the ruling 
factor. While it may be the case, that the greater the extent of the 
machine work, the easier it is to ascertain times for it than for 
handwork, because of the more determinate and calculable factors in 
the former than in the latter, the employer has to review not only 
the amount or extent of this machine work, but also its character, 
and to consider an aspect of the machine work itself which must not 
be overlooked. In every machine operation, there is always a certain 
amount of the total time occupied in preparing, setting up, and dis- 
mantling — the balance being the time the machine is actually workings 
The ratio which this balance bears to the total time has to be, taken into 
account in time setting — ^not only so, but the nature of the actual 
operation itself cannot be neglected, i.e., whether the feeds and 
speeds are within the discretion of the operator, and if so, to what 
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extent. Take, as an extreme example, at one end of the scale — ^the 
bobbing of the teeth in the large wheel of a Marine Geared Turbine set, 
an operation taking in some cases 600 hours, in which the time of setting 
up and dismantling will be under 10% of the whole. The machine, 
once set, moves at a uniform pace, and without once stopping, for 550 
hours, during which time all that the operator has to do is to see 
that nothing goes wrong. Here is a job in which over 90% of its rate 
of output is definitely and unalterably established. There is no 
possibility of saving time on this part of the job. Any saving which 
can be made, must be made in the setting up time, which is quite an 
insignificant fraction of the whole. 

Further down the scale, we come to the great bulk of the operations 
in a machine shop, in which the setting up time — ^where most of the 
saving can be made — may in some cases run up to 5 times the actual 
running time of the machine; not only so, but, in the running of the 
machine itself, the workman has a wide discretion regarding feeds and 
speeds. The field for saving time is now very much enlarged, and, 
as experience shows, is a very fruitful one indeed. It becomes more 
and more so as we approach the conditions in which machine work is 
absent altogether, and the whole of the operation is carried out by the 
workman's own hands, supplemented by a few simple hand tools, 
and such facilities of a general or special kind as are found necessary. 

Speaking generally, the further we get away from machine work, 
and/or the further we get away from pure and intense repetition work, 
the greater becomes the difficulty in setting time allowances within a 
reasonable margin of accuracy, because of the greater indeterminate- 
ness of the other factors involved. This leads to a greater liability to 
mistakes, and, therefore, the more important does it become to have a 
system under which the penalties for such will be reduced to their 
least possible dimensions. 

It is no argument to say that mistakes in time setting arise from 
carelessness, and, therefore, it is the employer's business to see that 
these are properly guarded against. To a certain extent this may be 
true, but where is the business, trade or occupation from which careless- 
ness is entirely absent ? There is none; and even with the best 
intentions in the world, and the most elaborate care and precaution, 
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the liability to mistakes in time setting is ever present, and when 
mistakes do arise, it is to the ultimate advantage of everyone concerned 
that the system in operation should be that in which anxiety as to 
the results of such mistakes is reduced to a minimum. This condition 
greatly adds to the ease and speed of introduction of the system. 

In a leading article on the Rowan Premium System which 
appeared in the issue of the " Engineer " of the 22nd November, 1916, 
the Editor closes his remarks by stating: — " From all of which it comes 
about that in works in which the production is of a kind that makes 
accurate time setting difficult, or in works which have no records to 
work upon, or which desire to establish a Premium System rapidly, 
the Rowan System is miles better than other Payment by Results 
Systems." 
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Chapter IX 

THE EFFECTS OF THE SYSTEM 

It must not be supposed that the Premium Bonus System is 9. 
panacea for all the ills that workshop management ani^ labour are heir 
to. Good as it may be, and excellent as it is in very many directions, 
it is at best a tool, and a tool it will and must always reipain. I have 
never pretended that it is, or will ever be, a substitute fqr good mauc^ge- 
ment — nothing can ever take the place of that — ^but in the hands gi 
good, honest, and progressive management it will work wonders in 
many curious and unexpected directions. 

Not the least part of the benefit which it carries with it is the 
education of the employer. I have always held that all the money 
we spent on the introduction and evolution of our system (and it was 
no mean sum, as we were pioneers in a hitherto unexplored country), 
was well spent in disclosing to us our own hitherto unsuspected 
deficiencies and short-comings, and opening up a vista of possible 
improvement, undreamt of up to that time. 

To those who are open and willing to receive a lesson, and act 
upon it, I know of no finer spur or stimulus than the Premium Bonus 
System. To put it on the lowest plane, it pays the employer, and it 
certainly pays the workman handsomely-^as will be seen by an inspec- 
tion of Table 12. These are not selected examples, but are the figures 
relating to the first six names in our Wages Book of each of the 
classes given. 

Table i on page 12 is interesting and instructive, and requires a word 
or two of explanation. The Premium Bonus System was started, as I 
have said, in our own shop in 1898, prior to which the shop had always 
been on Time; and, as far as its plant, equipment, and organization 
were concerned, was probably about the average of that period. As 
we were breaking quite new ground, and had no outside information 
or experience to work upon, and only our own initiative to guide 
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NOTES TO Table 12. 

Col. (1) "Hours Worked" are the actual hours worked only, and exclusive 

of over-tune. 
Col. (3) "Time Wages" not only include the money value of the hours 

worked, but abo the money value of all half time for ovet^time, and 

Other aUowances such as travelling, etc. 
Col. (4) "Premium Wages" are the money values of the premium hours earned. 
Col. (6) " Premium Earned" is the ratio of time saved to time allowed and is also 
Col. 4 



Col. 1 X Col. 2 
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us, it will readily be understood that a good many months must 
have been spent in getting the system well under way. The various 
possibilities and influences arising out of the system began to appear 
and make themselves felt at quite an early stage. These involved 
such a reconstruction and re-organization of our previous methods 
and appliances, that a still longer period elapsed before they could 
be carried out and their effect become operative. For the three or 
four years beginning with 1900, a steady and continuous supply of 
new and improved machine tools, appliances, facilities, and methods 
was provided, until the shop was re-equipped on a modern and 
up-to-date footing, after which the process became one of rounding 
and filling up the minor requirements, and replacing what had become 
obsolete. 

The year 1899, the first completed year of the system's operation, 
may be taken to roughly represent the period during which neither 
new machine tools nor very many of the ordinary additional facilities 
in the way of jigs and fixtures — although ordered and under way — 
had time to be installed or become fully operative. While it might, 
therefore, be taken to represent approximately a period in which 
the saving in time was, to a considerable extent, the result of the 
men's own unaided efforts, it was not by any means entirely so. 
This period was marked by continued and serious break-downs in 
these old machine tools, and by a sudden and serious jump' in the 
demand on the firm for power, which showed that the men were now 
taking far more out of their tools, and stressing them more severely 
than ever they did on time. It will be noted how quickly the average 
premium rises from 1900 to 1902. This was the period during which 
we designed and put into use, without stint, jigs, fixtures, and additional 
facilities of all sorts and descriptions, and the rise in the average bonus 
earned was largely due to these alone and not to the new machine 
tools for which, when they came into operation, new Time Allowances 
were set, under the conditions stated on page 13. In 1908, the average 
drops from 43% to 39%. This was a year of very dull trade and 
a good deal of unemployment and short time. Work was scarce 
and difficult to get; and not being able to pick and choose, as is 
the case in busy times, we had a greater variety of work passing 
through the shop than usual — all of which conditions were reflected 
in the lower average bonus earned. The fall in 191 1 was due to the 
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necessity for a nightshift, involving the emplojnnent of a large number 
of new men. 

The Premium Bonus System provides methods of getting at and 
dealing exactly with all kinds of questions, which as a rule are only 
vaguely guessed at under time conditions. For example, we once had 
a group of three machine tools located in a cramped and inconvenient 
position. This was more or less evident at the time, but what it 
meant did not become apparent until they were shifted to a new and 
more convenient situation and given ample room. The results of the 
new arrangement are given in Table 13. 

TABLE 13. 



Machine.. 


Saving. 


Output 
increased by 


Time. 


Money. 


Double-headed Horizontcil Borer - 


per cent. 

3-9 


per cent. 

2-5 


per cent. 

4 


H. and V. Planer 


22-5 


14 


29 


Connecting-rod Lathe - 


12-8 


8-3 


14-7 



In this comparison, the conditions were as nearly as possible the 
same in both cases — the machines were doing the same kind of work — 
the same men were at the machines and were working under Premium 
Bonus throughout. An average taken over a long period, under both 
conditions, showed that the men working the three machines made 
9*3% more wages, the work was 8-3% cheaper, and the output was 
increased 15 -9% by the mere change in location of these three tools. 

Table 14, extracted from my records of our first few years' 
experience of Premium Bonus, gives some examples of the extent to 
which the Times on certain jobs were reduced by the application of 
the system, and the substitution of new and improved machine tools. 

It is a fairly common impression in certain quarters that Premium 
Bonus causes indifferent workmanship. Quite the opposite is the 
case, if ordinary precautions are taken, and as regards machine work, 
I early came up against this problem, which solved itself in a very 
effective and quite unlooked for manner. 
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When we put our fitters and erectors on Premium fionus, which 
took place shortly after we had got it installed in the Machine shops, 
their Time Allowances were, of course, based upon the assumption that 
the machine work which they had to put together was correct and 
satisfactory. If the machine work was not up to the standard, and 
therefore, required rectifying, the fitters did not fail to complain and 
point out that this involved more time than was covered in their Time 
Allowances. A few examples of this kind, promptly and impartially 
investigated, in the presence of the machine men who were at fault, 
speedily convinced them that cases of indifferent workmanship could, 
and would always, be brought up against them and carry the prescribed 
penalty, however long a time had elapsed since the incident had 
occurred, with the result that any tendency in this direction was 
checked at the outset. The erectors, in fact, became the best machine 
work inspectors we could have. 

One of the most successful apphcations of Premium Bonus is in' 
our Smiths' shop. There the striker to each smith has his time wages 
increased by whatever percentage of premium his smith makes, and 
thus has a direct inducement to do all he can to help forward the work. 
The same principle applies with all heavy machine tools which have 
helpers constantly in attendance — ^these helpers also get their time 
wages increased by the same percentage as the machineman himself 
makes. This method works very satisfactorily in squad or gang work, 
when helpers are continuously engaged on the job ; but, as this is 
not always the case, it becomes rather a difficult matter to deal with 
general shop labour on these lines; still, wherever this is practically 
possible, it should be done. 

Premium Bonus is also applied by us to all skilled men who, 
from the nature of the job (such as erecting and fitting machinery 
on board ship) have to work in squads. The method is simple, atid 
is indejiendent of the number of men who form the squad, or the 
length of time each man spends on the job. The total number of 
fitter hours which are taken to the job is compared with the total 
number of fitter hours allowed, or the Standard Time, and the per- 
centage of premium determined as a whole. Each man then gets the 
actual number of hours he spent on the job, increased by the overhead 
percentage made on the job — that is to say, the total bonus hours 
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earned ire divided amongst all the men on the job, in proportion to 
the number of hours each spent on the job. 

One thing which Premium Bonus has demonstrated is the 
great' desirability of keeping down the numbers in the squads, and 
the scope of the job itself to the absolute minimum, if the best results 
are to be obtained. This can only be done by splitting up the gang 
job into the largest possible number of clearly definable elements, 
and setting a separate time for each. It is a great mistake in squad 
work, or in fact in individual work, to make a Time Allowance include 
a larger number and variety of operations than are necessary. There 
is certainly a great temptlation to adopt this method, and it is a very 
convenient way of balancing up matters, by putting an under- 
estimated job against an over-estimated one, but the initial trouble 
of dividing up a job into the desired number of small items, and 
making a detailed analysis and time allowance for each, will be amply 
repaid by the better results and smoother running which will follow. 

The difficulty of getting every man in a squad to work up to his 
best standard is well-known, and the greater the numbers in the 
squad the more pronounced is this feature. It is also the case that 
the longer the period over which the job extends, and the more distant 
is the reward, the less satisfactory are the results, because of the 
evaporation of interest or sustained effort which always takes place 
in a long drawn-out job. Becaiise of these reasons, and the greater 
liability to unforeseen and unavoidable delays, outside fitting-out 
work on board ship does not give the same results as inside shop work, 
all of which goes to show that the more closely and quickly reward 
■can be connected with effort, the better it is for both the man and his 
employer. 

There is no doubt in my own mind that Premium Bonus has a 
-stimulating and elevating effect upon the workmen themselves, for 
after a time, when they get into the swing of it, they begin to take an 
interest in working up towards their own best records, and under a 
progressive management taking a S5mipathetic interest in their 
individual efforts, which can be quite easily done, they begin to look 
upon the work of their hands as something more than a means of 
marking time for so many hours per day, for which a fixed and 
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TABLE 14. 



Description of Work. 


Same Machines throughout. 


(1) 


(2) 


^. (') . 


(4) 




under old 
Time System. 


Time taken on 

introduction 

of Premium 

System. 


Tune taken m 

better location 

with greater 

fitcUities. 


Record time 

for the 

same job. 




hours. 


hours. 


hours. 


hours. 


I. Turning conn. 










rod. I off. 


43i 


36 


35 


29i 


2. Slotting conn. 










rods. 3 off, - 


31 


24i 


22i 


20 


3. Crank webs 










(finishing holes, 










I off). 


7f 


5i 


4J 


3i 






New and more powerful 




Old Machines under 


Machines (on Premium 








system). 


Old Time 
System. 


Premium 
System. 


First time ou 
new Machine. 


Record Time. 


hours. 


hours. 


hours. 


hours. 


4. Turning tiinnel 










shafting, i ofi. 


42 


29i 


23i 


21 


5. Turning ecc. 










rods. I off, - 


22 


lli 


9 


8i 


6. Turning thrust 










shaft. 1 off, 


129 


97i 


75 


65 


7. Finish turning 










crank shaft, i 










off, - 


42 


34 


15 


9i 


8. Turning quad. 










blocks. 13 off. 


195 


140 


91 i 


— 


9. Slotting sole- 










plates. I off, - 


70 


59i 


41 i 


35i 


10. Slotting con- 










denser. I off, 


64 


56 


44 


34 


II. Slotting H.P. 










cylinder, i off. 


45i 


33i 


24 


21 


12. Ripping out 










holes in crank 










webs (i web). 










2 holes, - 


29 


17 


9 


7 


13. Hole - boring 










main bearing 










covers for bolts. 










12 holes - 


45 


37 


27i 


20 


14. Planing six 










steel slabs for 










12 crank webs. 


142 J 


102 


85i 


'— 



unvarying sum is paid. The money reward itself is no small induce- 
ment, and the mere fact that the fixing of the amount of such reward 
is to a large extent in his own hands, and is according to what he 
gives in return, namely, increased output, makes the workman take 
a keener interest in his own ability and capacity, and creates a desire 
to make the best use of these which cannot but have, and, as I 
know, does have, a broadening influence for good upon himself. 
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Premium Bonus, in common with all systems of Payment by 
Results, where such are based upon nonnal and not extravagant Time 
Allowances, relieves the foremen and shop msinagers of th?it unpleasant 
duty which, under Time conditions, has always to be exercised, viz., 
constant watchfulness to see that certain men keep up to their work, 
and do not fritter away their time. Under the stimulus of a bonus 
reward, this duty is shifted to the workmen themselves, leaving the 
foreman free to devote cdl his time to his legitimate duties, not the 
least part of which is the scheming and arranging of his work, so 
that his men can make the best out of their Time Allowances. The 
steadying effect which this has upon labour costs has to be experienced 
to be appreciated, but it is undoubtedly a very important influence. 

But, of course, all these benefits depend entirely upon the correct- 
ness of the original Time Allowances. It cannot be too strongly 
emphasized that the basis of these must, and can only be, the Times 
which were taken under ordinary Time rate conditions, and no effort 
shoidd be spared to bring this home to employers and workmen alike. 



Chapter X 
HINTS ON PRACTICAL APPLICATION 

In the foregoing pages, the main principles of the Rowan System 
have been fully explained and discussed; but, for the use of firms who 
contemplate introducing this system, into their works, a few hints 
regarding the practical details of organization and methods may be 
of assistance. 

A good many people have the idea that the system is complex in 
its methods and cumbersome in its working. 

This is by no means the case — ^there is no difficulty in getting the 
men to understand the process of assessing the bonus; but, as a short 
and handy definition as to how the premiums are calculated, the 
following explanation is given : — 

If a man saves -^^ of the time allowed, he is paid time and 

tenth for the hours worked. 
If he saves J of the time allowed, he is paid time and quarter 

for the hours worked. 
' If he saves J of the time allowed, he is paid time and half for 

the hours worked. 

And so on for any proportion of time saved. The following is an 
easy method of calculating premium : — 

Multiply the time taken by the time saved, and divide by the 
time allowed. The answer is premium in hours. (See Table 2, 
page 20.) 

It will be advisable to set down on record the conditions upon which 
the scheme is based and on which it is to be operated; and, as a guide, 
I give below a copy of those which we prepared when we introduced 
our system twenty years ago, and which have stood without alteration 
ever since. 
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ROWANPI^R^ BONUS SYSTEM OF 
I^MtJNERATINCJ^ LABOUR 

Memorandum of Arrangement made by David Rowan 8C Co., 

with their Engine Shop Workmen, on 2nd February, 1898, 

the day on which the men returned to work after the 

Strike of 1897-1898 

1. The time allowed for any job will be fixed by the Management, 
and will be, as near as can be ascertained, the time which should be 
taken to the job, when working on time. 

2. The time allowed will include edl the time necessary to procure 
tools, set up machine, and obtain material for doing the job. 

3. For calculating the premium, the time taken on a job will include 
all working hours between the starting time of the job and the starting 
time of the next job. 

4. A time allowance, after it has been estabUshed, will only be 
changed if the method or means of manufacture are changed. 

5. The hourly rate of wages will, in all cases, be paid for the hours 
worked. If a man takes longer to do a job than the time allowed, 
this will in no way affect the premium which he may have made or 
may make on any other job. 

6. 0\artime, nightshift, and other eillowances wiU be paid to the 
men on the same conditions as already prevail. 

7. If an article turns out defective while being machined and is 
condemned, due to a flaw in the material, the workman will receive 
no preniium on that article (of course, he gets his time wages), but if 
he has several articles on the one "Line," and one of them is condemned, 
due to a flaw in the material, he will still get the premium, if earned, 
on the rest of the articles. 

8. If a man's workmanship, when finished, does not pass inspection, 
he will receive no premium for that article, unless he can make the 
work good within the time allowed, in which case he will still receive 
any premium earned. 

9. In cases of dispute, the matter will be referred to the management, 
whose decision shall be final. 
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Table 15— Continued. 

10. Each workman after starting a job will receive a " Job Ticket " 
or " Line " on which he will find a description of his job, the time 
when started, and the time allowed. When the job is finished, he will 
return his " Line " to his foreman, who, if satisfied with the work, 
will initial and write on it the time when finished, which will be the 
starting time of the man's next job. 

11. In the case of a job requiring the services of a squad of men, 
a time allowance will be fixed for the complete job. If the total time 
taken by the squad is less than the time allowed, a premium will be 
paid to each man in the squad. This premium will have the same 
relation to his time wages for the job as the time saved by the squad 
will have to the time allowed. 

1 2. Fitting-Shop Apprentices in their first year are considered Boys 
and one-third of the time they spend on a job will be calculated against 
it for premium. The percentage thus found will be paid on the whole 
time which they spend on a job. Those in their second and third 
year will be considered Junior Apprentices, and one-half of the time 
they spend on a job will be calculated against it for premium. The 
percentage thus foimd will be paid on the whole time which they 
spend on the job. 

Fitting-Shop Apprentices in their fourth and fifth year will be 
considered Senior Apprentices, and three-quarters of the time spent 
by them on a job .will be calculated against it for premium. The 
percentage thus found will be paid on the whole time which they spend 
on the job. 

13. Apprentices at machines will be allowed 25 per cent, more time 
on a job than a journeyman. 



In dealing with the Fitter Apprentices, it will be observed from 
paragraph 12 above that these are graded into three classes — " Boys," 
" Junior Apprentices," and " Senior Apprentices," and, instead of 
varying the Time Allowances to suit each of these grades, the Times 
Taken by them are modified for Bonus computation. 
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For example, a certain job has for its Standard Time Allowance 
i6 hours, to which a Boy takes, say, 24 hours. One-third of this, 
or 8 hours, is taken as the basis for calculating his Premium — ^he is, 
in fact, suppose^ to have done the job in 8 hours — ^in which case his 
percentage of Time Saved would be — 

Time Allowed - supposed Time Taken _ 16 hours - 8 hours _ , 0/ 
Time Allowed 16 hours 

That is, he would be paid 50% bonus on the 24 hours he actually 
took, and the amount of his bonus will be = -5 X 24 hours = 12 hours. 

A Junior Apprentice on the same 16 hours' job does it in, say, 
20 hours. One-half of this, or 10 hours, is the basis for calculating 
his premium. The rate of premiimi in this case wiU be — 

Time Allowed, 16 hours - supposed Time Taken, 10 hours 16-10 

Time Allowed, 16 hours 16 

-r = 37'5%> and he would be paid 37*5% on 20 hours, the time he 

actually took. The cunount of his bonus will be = -375 X 20 hours = 
7i hours. 



A Senior Apprentice on the same 16 hours' job does it in, say, 16 
hours. Three-fourths of this, or 12 hours, is the basis for calculating 
his premium. 

_, , , . ... , 16 hours - 12 hours 4 ^,-, 

The rate of premmm wiU be = -^ = 25%. 

10 10 

The amount of his bonus wiU be = -25 X 16 hours = 4 hours. 



Each of these Apprentices is, of course, always paid for the whole 
time he spends on the job, and the bonus hours are added to this time, 
the total multipUed by his hourly rate being his wages for the job. 

The reason for employing this method is the necessity of main- 
taining a common Standard Time throughout for Journeymen and 
Apprentices alike. This permits of the Time Allowed being always 
the same, irrespective of the proportions of Journeymen and/or each 
grade of Apprentice who may be employed on the job. 

69 





"« 


• 


°l 


18-1-09 
26-1-09 
20-1-11 
31-5-11 
12-7-11 
23-9-11 

19-10-11 
4-11-12 

19-12-12 


23-6-14 
14-10-14 
14-12-15 

22-5-16 


•ON 
aunpnw 


£SSSS3S3SSS3S§SS3 


gg S3 S3 Si 1 


,-r-r-r-r-^r-r--. , . . , 


*J03FJgdf\ 


■<«<<<<<£mo3oa 


cQ CD ca ca 


■WI"^D 


1 




- 


I _ _ 1 


1 


1 ^ ^ ^. ^ 1 
1 -O n3 -o -d rt g 

1 


Flat 
Conical 

do. 

do. 


'^dddddooo 

1" 


o o o o 

•U 'O 'u 'U 


V.C)6dde3ddc> 

UQQQQQOQQ 

Ph' 

J 


& a a a 


■na:iBX 


^CV ^TV ^1^ ' 1^ 

COC>l-*CO-<»-COCOCM'* 


S ^ K § 


•psMonv 


co-^ooi^r^oou^iooo 


g g s s 


•«M3!d 
JO -ON 






- CM T- 






•ON 
issaaoo 


h~ t>- h- 


CO 

s 1 g g 


i 

< 

1 


CYUNDER L. P. Cylinders with 
separate Plugs for Stuffing Boxes. 

Operation. Boring out, facing 

for cover, boring and facing for 
Stuffinc Box. 


.V 


•MJpi, 

aniji 


cococoir5ior«.oje»ococococom 

CMCMCMCSCMOIOICMCOeOCOCCCOCO 




U51010 


•psMonV 


■^■^^^^^lOCDCOCOCOCOCOCD 


Sgg 


•>FMS'D 
JO •rawa 


-wawnxsn'M.^iH'limoM'MHnHnaKKaM 
ojrooi-CMCMCoeoeo-si--*'*'*'* 


lOlOCO 


•aJlofls 


coeoco&>oooiuaoooooo?-oooo?- 
coeococo-*-*-*'*'<»->a-iO'<i--*LC5 


lOLOCO 




■Tl■lOlr3«:^ocoKL<oP■^-^-s:^-^~ 

CO 


lobgM 

■^.r-oo 




ujioScococoi^r^i^oooooocoS 


^eocM 



70 



As regards the operations themselves, it will be obvious to everyone 
that these should be as detailed and as clearly defined as possible. 
One of the most importcint duties of the Rate Fixing Department 
will be the compilation of accurate and reliable data in a suitable 
shape, which cannot be obtained if Time Allowances are set to contain 
more than one clearly defined operation. For example, the total Time 
Taken to all the operations required for the complete machining of, 
say, a connecting rod, is in itself of no great value, but to be of the 
greatest use should be broken up so as to show the individual Times 
Taken by the various men and/or machines engaged on the various 
detailed operations, such as time for turning, times for the different 
slotting operations, time for boring, and so on. 

Operations should be reduced to their elementary form, and 
individual " Lines " or " Job Tickets " given for each. Dealt with 
in this way, not only will the recorded data be of some real value, 
but much better results will be obtained all round. 

Data quickly accumulate, and once a fair amount has been 
obtained, its tabulation should be given some attention. Table i6, 
which shows the method and style I have found to be most con- 
venient, is given as a suggestion. The example given is a page of 
our " Data Book " for the cases of L.P. cylinders. Tables of Standard 
Times should also be compiled for repetition work such cis Drilling 
holes, Tapping holes. Inserting studs. Machining flanges, etc. 

On the right-hand are set down, as they arise, the results of the 
boring out of various sized L.P. cylinders — these being entered up 
from the completed " Job Tickets " or " Lines." The left-hand is 
a table of Standard Time Allowances and Times Taken, which is 
compiled from the average results shown in the Record of Perfor- 
mances. 

It is a convenient plan to classify all main engine pieces by grading 
these in accordance with crankshaft diameter, and giving a distin- 
guishing numeral for each standard size of engine. Take Propeller 
Shaft Liners. One would put the bore of the Liners advancing by 
inches down the left-hand side, and the length advancing by feet 
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EXAMPLE OF INDIVIDUAL LINE TABLE 17. 



Mach. No. 



Com. No. 



148 



645 



Engs. 



42 
64 



No. 


NAME. 


Hours 
Worked. 


Prem. 
Hours. 


Total 
Hourh 












70 


John Smith, 


98i 


39J 


138 














Turner. 






























3 Connecting Rods 



(Turning complete). 



3 
No. oflF Time Allowed 

10. 30 a.m. 



165 



..Hours 



Job Started 

Job Finished 5.30 p.m. 

Foreman Inspector. 



17/1/17 
29/1/17 



along the top. Then, having filled in all the Times Allowed and Taken 
for Liners previously done, it becomes an easy matter by interpolation 
to select a Time Allowance for any intermediate size. There are some 
machines, doing a fairly regular class of work, which lend themselves 
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to an easy start, and whenever a reasonable amount of data has been 
obtained, the system can be initiated. The Foreman informs the 
Rate Fixer that " John Smith's " next job will be the Turning complete 
of a set of three Connecting Rods, giving him the Contract number of 
the job. From this the Rate Fixer, who has beside him a set of blue 
print drawings of the job in question, gets the particular size of the job 
and its crankshaft diameter, or Standard number. On reference to the 
Data Book he gets the Standard Time Allowance. This and other 
necessary particulars he enters upon a " Job Ticket " or " Premium 
Bonus Line " — a sample of which is shown in full size in Table 17. 
The counterfoils of these Lines are kept in the Time Office or Rate 
Fixing Department. 

As soon as possible after the job is started, the Rate Fixer hands 
this Line to the Foreman, who, having satisfied himself that the 
description of the work to be done is correct, passes it on to John Smith. 
The latter usually has previous information which aUows him to make 
any arrangements he wishes in the way of preparation for this job, 
when he comes to start it, and he almost always does this while his 
previous job is in hand. When John Smith has finished with the 
job, he hands his Line back to his Foreman, who, having satisfied 
himself that the job is right, puts the date and hour of finishing on the 
Line and initials it. The Line is then returned to the Time Office, 
and completed, by marking on it the actual number of hours during 
which John Smith was at work on the job as shown by the Time Books. 
This may be quite different from the actual number of hours made up 
from the dates of starting and finishing shown on the Line, owing to 
John Smith working late, losing time in the morning, or other similar 
reasons. The actual time worked is then compared with the Time 
Allowed, and the premium earned is calculated. This is quite a simple 
mechanical operation on the slide rule which anyone can be taught in 
a few minutes. The premium hours are then entered on the Premium 
Line. 

It is to be carefully noted that this date of finishing is the startiug 
date which is put on the new Line for John Smith's next job. By 
this provision, there is no standing time between jobs, and for this 
reason the Time Allowance always covers this. The premium 
hours are entered from the Premium Line into the Wages Book, 
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as shown in Table i8. This is done for each job which the workman 
completes during the pay week. These premium hours earned during 
the week are then added up and extended at the same rate as the 
workman's ordinary time. 

While it is desirable to finish an operation once started, this is 
not always possible, but when a job has to be stopped, the Line 
is marked " Off Job " by the foreman, who writes on it the date and 
time of stopping, and hands the Line into the Time OfSce, and gets 
a new Line for the new job. When the old job is resumed, the same 
Line which was stopped is re-issued from the Time Ofiice with the 
date of restarting marked on it. 

The interrupting job is, of course, very properly debited with aU 
the time which elapses between the date at which the workman 
started to dismantle his old job, and the date at which the old job 
was back again at the machine and the workman ready to resume 
the operation at the exact stage where he left it off. This time has, 
therefore, to be accounted for in some way, and is naturally charged 
against the cause of its origin. Theoretically, the Standard Time 
Allowance for the interrupted job should be increased by an allowance 
for the extra time involved in dismantling and resetting the old job, 
which extra time would not have arisen but for the interruption. 
When cases such as these occur, which is very seldom in any shop 
not engaged in repair work, previous arrangements can usually be 
made to reduce the extra time involved to a neghgible quantity, 
and no allowance is made. But where the time involved assumes 
appreciable dimensions, a separate Line is issued for the dismantling 
and resetting, which is treated as a separate job. 

" Job Tickets " or " Lines " for a squad are much the same as 
those for individuals — Table 19 shows a " Fitting Shop Line." It is 
not necessary that the different men on the Line start or stop at the 
same date, but the starting and stopping dates of each man must be 
carefully noted — this may be written on the back of the Line. If 
it is a big job, with a large squad of men, it is necessary to use a book 
for this purpose. The Line issued to the squad in such a case 
contains only a note of the Job and the Time Allowance. 

The first thing a firm ought to do is to appoint a Rate Fixer. 
Rate fixing is a duty which should on no account be put into the 
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EXAMPLE OF SQUAD LINE TABLE 19. 



Cont. No., 



645 



Engines. 



41 

84 



No. 


NAME. 


Grade. 


Hours 
Worked. 


% 

Hours. 


Prem. 
Hours. 


Tottl 
Hours. 


396 


Brown, 


Jour. 


35 


35 


14 


49 


401 


Smith, 


Do. 


35 


35 


14 


49 


732 


White, 


Boy 


15 


5 


6 


21 


602 


Black, 


Jun. App. 


18 


9 


7i 


25i 


624 


Green, 


Sen. ,, 


24 


18 


94 


334 










102 







Fitting Bushes to connecting rods, 
Dressing off and fitting together 



complete ready for going in place. 

No. oflF. ? Time aUowed ■'•.7.9. Hours. 

Job Started 6.0 a.in. 5/2/17 

Job Finished 1.2:30 p.m. 8/2/17 

Foreman. Inspector. 



hands of the Foremen themselves — they have, or ought to have, 
quite enough to do in their ordinary course of duty vdthout having 
this additional work thrust upon them. The clerical work itself is 
sufficiently great to make it highly undesirable thus to waste any 
foreman's time in dealing with it, and for various obvious reasons it 

76 



is better that the work involved in compiling and analyzing data and 
settling Time Allowances should be in the hands of an official in a 
more or less judicial position. 

The Rate Fixer shoiild, therefore, be as good a man as possible, 
for in the course of time, as the system grows and spreads to other 
departments, he will naturally have to organize his own to keep 
pace with the requirements, and will ultimately become a very 
responsible official. He should, therefore, command and merit the 
respect of the entire management and the workmen themselves, and. 
should possess a Icirge share of tact and discretion. He must, of 
course, be a trained engineer, with as intimate a knowledge of shop 
conditions and practice as possible. He will, in any case, soon acquire 
this, if he is wise enough to walk warily at first. In course of time, he 
will require one or more assistants, who should be tradesmen with a. 
good knowledge of drawings, a fair education, and character and 
ability to gain the respect and confidence of the workmen. There 
are many such amongst the workmen themselves, and the Rate Fixing: 
Department will form a most useful training and recruiting ground 
for assistant foremen. 

The Rate Fixing Department, being in such intimate connection 
with the Foremen and Timekeepers, will make it their business tO' 
carry these along with them, by consulting and collaborating with 
them when occasion requires. In all likelihood, the Rate Fixing and 
Timekeeping Departments will ultimately merge into one. 

No firm need be deterred by the apparent additional cost to their 
standing charges, which the creation of this new department may 
involve. If it and the system are efficiently organized, and properly 
and sympathetically worked, the trouble and extra expenditure will 
be amply repaid by the resiilts obtained, and by the finer spirit and 
atmosphere created throughout the whole establishment. 

But, at the outset, it must not be left to run or create itself. One 
of the Principals of the firm must make it his business to take a keen 
and daily interest in what is being proposed and done. If he is con- 
vinced of the merits of the system, he will allow no difficulty to stand 
in the way, and will see to it that the system is honestly and impartially 
administered — every complaint investigated and put right at once — 
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Chapter XI 

CONCLUSION 

Incrccised output we must have — we cannot shut our eyes to this 
fact — if our nation is to survive the upheaval of this terrible war, 
and be able to take her place, fully armed and equipped, for the 
industrial and economic conflict which wUl follow, but we must see 
that it is obtained in a proper and legitimate manner and by methods 
■which will stand the test of time. 

On the one hand, both employers and workmen, whether they like 
it or not, must apply their minds to this fact, that in the future they 
will have to give better value for the same money than they have 
done in the past, or the same value for less money. On the other hand, 
the demands of labour for increased wages to meet the ever rising 
standard of living have to be recognised and met in some form or 
other. These are two conflicting conditions which must be reconciled, 
and one of the great problems before us is how this is to be done. 

Higher wages to workmen may be obtained by a raid on the 
profits of the capitalist, and this is a favourite hunting ground for 
doctrinaire and socialistic writers on industrial betterment; but any 
impartial investigator, who has given a httle time to a serious 
consideration of the average profits obteiinable in the shipbuilding 
and engineering industries during the last ten or fifteen years, will 
very soon come to the conclusion that no permanent increase in the 
■workmen's wages can be reckoned on from this source. He will find, 
according to Mr. Gerald Stoney in his Presidential Address to 
Section D of the British Association last year, that the capital 
employed in the engineering trade averaged £200 per individual 
employed, and that the dividends paid averaged 4% — or £8 for every 
£200 of capital. Therefore, if these dividends were entirely handed 
over to the employees concerned, their increase of wages from that 
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source would be only about £8 per head per annum. These average 
dividends, measured by any standard, cannot be termed excessive; 
and it will be evident that they are akeady at a point at which any 
further reduction wiU, in time, result in a diversion of the capital 
employed in this industry into other and more remunerative channels, 
and in a decay of the industry, from which result the workmen 
themselves will be amongst the first to suffer. Increase of earnings 
must, therefore, be sought for in some other direction, and by some 
other method, than the despoiling of the capitalist. 

I submit that the method to be adopted is the universal adoption, 
of a System of Payment by Results, and Premium Bonus in particular. 
Through it, the men have in their own hands a method of increasing 
to any reasonable extent the value of their rate of output, and of 
increasing their wages by a sum much in excess of anything they 
would get by any possible absorption of the profits of capital. 
I have shown that, under a properly worked system of Premium 
Bonus, the percentage of increase in the man's usual time wages may 
be anything up to 50% or even 60%. If we take the normal Time 
wages of skilled men at £2 per 54 hours' week — say £100 per year — 
it is a very indifferent worker who, under Premium Bonus, does not 
make all the year round at least 10% on this — or £10 per annum, and 
the good man will, as I have shown, make a steady 50%, or £50 per 
annum, over his Time wages. If the workman's skill and abihty are 
his capital, surely a scheme which enables him to make an annual 
dividend or profit from 10% to 50%, instead of the 5% to 7^% or 
even 10% of the capitalist, is one which should not be hghtly set 
aside. 

Premium Bonus is in fact the best practical form of co-partnery 
which the workmen could have. It gives them a direct and immediate 
return on their efforts — they do not have to wait for six months or 
a year for their dividend or profit — it is paid at the end of each week — 
each receiving an amount in direct proportion to the degree in which 
he has merited or worked for it. There are no such things as losses 
to be considered in their annual balance sheet. 

But all this cannot be obtained without increased output on the 
part of the workmen themselves, and I shall have fallen very far 

80 



short indeed of my intentions, if anything I have said in the foregoing 
pages should convey the impression that I am in any way seeking 
to impose upon them a system which would reduce them to the level 
of human automatic machines, or which would undermine or detract 
from their individuality. I have in fact quite clearly indicated the 
contrary in more than one passage. Vitally important as increased 
output is, it is not everything— after all we do not live to work, we 
work to live, and from every point of view increeised output will be 
of little use to this country if it can only be purchased at the expense 
of lowering the standsird of domestic, social, or national ideals; or 
depriving our workmen of the time or energy to enable them to fulfil 
their duty as men and citizens. 

If the claims of the industrial workers of this country for shorter 
hours of labour and greater leisure are to be given effect to, whether 
that be for the purpose of cultivating the intellectucil side of their 
being, or merely providing more time for amusement, one thing is 
quite certain, that this will never become a practical possibility, unless 
there is brought into operation a rate of output very considerably in 
excess of what has been the rule in the past. 

The very greatest disservice which workmen can do themselves, 
not to say their coimtry, is to continue to countenance the " ca' canny " 
principle which has been such a disappointing feature in the past; 
and if they can but bring themselves to cast aside the shackles of 
their past conservatism — to realise and believe that the Premium 
Bonus System is not a trap to ensnare them into giving something 
for nothing, but is, when honestly worked and properly administered, 
a real and practical means of, not only directly increasing their earnings 
to a most satisfactory extent, but indirectly solving a large number 
of the minor disputes and differences which give rise to so much 
unnecessary and quite avoidable friction, — they will have done them- 
selves cind their country no small service. 

I speak with knowledge and conviction arising from twenty years' 
experience of the satisfactory operation of the Rowan System in 
my own shops; and, in support of this, I may quote the view of one of 
our principal and most highly respected Trades Union officials on the 
Clyde, openly and formally expressed to me in presence of one of his 
own District Committees and several other members at a Conference 



on the subject in connection with another firm, some six months ago. 
He stated — " It is well-known, and I am not giving away any secrets 
" when I say, that so satisfactory, from the men's point of view, was 
" the working of the Rowan System in Rowan's shops, that nothing 
" our Union could do would ever eradicate it from this shop." 
I submit that a certificate of character of that kind from such a 
source, and at such a time as this, speaks volumes for the Rowan 
System from the men's standpoint. 

Apart from the benefits to the workman, I have already indicated 
how satisfactory it can be made from the employers' point of view, 
and I can assure any employer who introduces and honestly and 
sympathetically operates it, and who wholeheartedly determines to 
make it a success, that he will never have cause to regret having 
done so. But, of course, it requires to be worked fairly and tactfuEy 
in no narrow or selfish manner, and with a due regard to the fact 
that the employer is dealing with men and not with machines. 

The system undoubtedly puts a much more severe tax upon the 
management than upon the men, and calls up the exercise of many 
qualities — discretion, tact, and sympathy — to mention only a few. 
The sooner employers as a body realise that, in their department of 
management and administration, there is quite as much room for 
improvement as exists amongst the rank and file who man their work- 
shops — the sooner the Unions and their members realise that they, 
as well as the employers, have national duties as weU as individual 
privileges, and lay aside a large part of their distrust of the employer 
and his motives, the sooner both sides realise that neither party 
possesses a monopoly of all the virtues or all the vices, and set their 
minds to put their respective houses in order — the sooner will this 
burning question of increased output and greater efficiency be viewed 
from the correct standpoint, and properly dealt with. 

I beheve that our British workman properly led, and sympatheti- 
cally handled, has within him the capacity and abihty to become the 
greatest producer in the world, and, if a means can be found to give 
effect to that ability, then we need fear no foreign competition what- 
ever. 
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I believe that in the Premium Bonus System we have a most 
effective, handy, and practical means of bringing about that result, in 
a manner satisfactory to the nation as regards output, to the employer 
as regards reduced labour cost, and to the workman as regards 
increased wages. A method such as this which can help so much 
to meet the aspirations and go so far in co-ordinating the hitherto 
opposing interests and efforts of capital and labour, is deserving 
of a more considered and impartial investigation than has, so far, 
been accorded to it. 

I believe that at heart the great body of our workmen is sound, 
and that underlying the layer of materialism arising from 
many years of peaceful prosperity, we as a nation have within us 
those racial characteristics upon which alone true greatness can be 
built. The grim lessons and experiences of this terrible war, which are 
slowly but surely being driven home upon us, are evidently the only 
means by which we can be purged of those grosser elements which 
prevent the real strength of our national character from appearing — 
they are, I humbly believe, the means which Providence is using to 
prepare us to fill that high destiny and position amongst the nations 
of the world which are in store for our beloved country, a position of 
greater splendour and prosperity than has ever been known in the 
history of the world. 

That being so, let each one of us see to it that we do what we can 
to forward such a high ideal. Let our employers and workmen 
alike cast aside that parochial and selfishly narrow outlook which has 
been such a stumbling block in the past, and by a lesser suspicion of 
each other's motives, and a greater appreciation of each other's rights 
and obligations, sink such differences as they may have in a whole- 
hearted desire to thoroughly equip themselves for the coming economic 
battle for industrial supremacy. If they do so, then we shall be able 
at once to put our country back again into the great industrial position 
amongst the nations which she once occupied and should never have 
lost. 
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APPENDIX 

THE ROWAN GENERAL SYSTEM 

The following Appendix has been written for those who may desire 
to go more fully into the subject, and in order to indicate how the Rowan 
Premium Bonus System of Payment by Results may be adapted to suit 
the circumstances and conditions of any particular industry, however 
widely they may differ from those pertaining to Marine Engineering, for 
which the Rowan System was originated; and that, without in any 
way conflicting with the general principle underlying the System itself, 
or the method of dealing with the Bonus. 

What is commonly known as " The Rowan System " is in reality 
only one special case in a series of an infinite nmnber of possible 
variations, all of which possess the same characteristics. 

The Rowan Bonus Formula as usually expressed is: — 

Time Taken x Time Saved _ . ..t 

— — ; = Bonus m Hours 

Tmie Allowed 

and, as the Time Allowed = Time Taken + Time Saved, then this may 

be expressed as: — 

Time Taken x Time Saved „ • tt t^ T x S 

— ; — — — ; r = Bonus in Hours or B = — — - 

Time Taken + Time Saved T + S 

Where T = Time Taken, S = Time Saved, A = Time Allowed and 
B = Bonus in hours. 

Expressed in the more genercd form 

B = (^)^-^ (1, 

(K)T + S : ^ 

where K is a numerical factor which may have any positive value, 
(In the usual Rowan Formula K= i). 



Where K is fixed, B will vary with different values of T and S, 
becoming a maximum when -— = K (see Note i, page 95) (2) 

i.e., when S = —(see Note i, page 96) (3) 

andthevalueof thismaximumisB = — - „ „ (5) 
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It is obvious that, by varying K, there can be any number of Bonus 
curves, all having the same characteristics, namely, zero limits and 
a maximum value, but each having its maximum located at a different 
point on the scale of saving, and of a correspondingly different value. 

The question whether, under a proper Time Allowance or a Piece 
price built upon same, a workman is or is not entitled to make double 
wages is a debatable one. I maintain, on national economic grounds, 
he is not, and certainly the System as already established has by 
experience proved its efficiency and reasonableness in the Engineering 
Trades — but that is not the point. 

If it be considered permissible or expedient that, under certain 
circumstances, the total earnings should be equal to double wages, 
at the Standard Time rate, then the stage of saving in time at which 
this condition is reached should be a very high one indeed. 

In considering this proposition, it is necessary to take up in turn 
certain conditions which are related and interdependent, and show how 
an alteration in one involves a change in the value of the others. 

These conditions are : — 
(i) The Eimount of Maximum Bonus and its position in the scale 
of saving. 

(2) The limit to the increase on the Time rate of wages. 

(3) The stage of saving at which double wages, measured by the 

Standard Time rate, may be made. 



(1) Maximum Bonus 
(See Note 1, page 93) 

Under the Rowan System as now worked, the amount of the 
Bonus which is zero when no saving is made, rises to a maximum at 
50% saving of time, and thereafter decreases, becoming zero when 
no time is spent on the job. (See Table 6, page 25.) 

It is urged that, as the actual amount of the Bonus itself decreases 
after the 50% saving point has been passed, the inducement to the 
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workman to exceed this point is not sufficiently active, as the reward 
for such higher rates of saving is in itself not commensurate with the 
additional effort tequired. Expressed in another form, this means 
that the point of Maximum Bonus should be further up the scale of 
saving. 

This argument, which has already been dealt with in Chap. IV., p. 28, 
ignores altogether the element of Time, and its strength depends on 
the correctness of the assumption that it is reasonable to expect savings 
exceeding 50%. I have maintained that, as far as general engineering 
is concerned, it is not, but, at the same time, I am quite ready to admit 
that there are certain repetition trades in which gradually acquired 
manual dexterity may ultimately lead to savings in excess of 50%, 
without putting any additional stress upon the workman himself. 

In all cases, it is certainly desirable that the Maximum Bonus 
point should be at that stage of the saving which it is possible and 
reasonable to expect the workman to reach without having to overtax 
himself in attaining it, and that there be no special inducement t^ 
exceed this point. 

The question would, therefore, appear to depend upon where the 
exact point of the maximum saving in any particular case should lie. 
If this can be decided, then, under the Rowan System, means can be 
provided to suit this particular case, by selecting a suitable value for 
a certain factor in the Rowan Bonus Formula, which can be adapted 
to make the point of Maximum Bonus coincide with any desired 
value of the percentage of time saved, so that, instead of having the 
maximum occur when a saving of 50% of the Time Allowed is effected, 
it can be made to take place when the Time Saved is 60%, 70%, 
or 80% of the Time Allowed, or any other value above or below 50%. 

In Table 20 is set out a series of these curves for different values of 
K — marked Ki, Ki-5, K2, K3, etc., and in the tabular statement at 
the foot, for a 100 hours' Time Allowance, are given, for each value of 
K and various values of Time Saved, the numerical values of B, also 
their maximum values, and the exact point of the Time Saved at which 
these maximum values occur. Where the curve B K D intersects 
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AMOUNT OF BONUS 



TABLE 20 



COMPARISON OF ROWAN GENERAL SYSTEM 
WITH HALSEY AND PIECEWORK 

T=Time Taken 



S=Time Saved 



A = Time Allowed 



K=A Factor 



Rowan General System B = — -^ = Curves B K C 

KT+S 

- B= AzZ- = St. lineBE 



Halsey System 
Piecework System 



B = 



Piece Price 



Hourly Time Rate 



- T=St.lineBD 



lOO 



/O so 30 W so CO 70 so so K30. 




Curves are plotted to two places of decimals and, for clearness, numerical 
values are restricted to one. 



the various Bonus curves Ki, Ki-5, K2, K3, etc., these are the points 
of Maximiun Bonus where K = i, 1-5, 2, 3, etc., cis the case may be, 
in the general formula for B. (See Note 2.) 

The point of Maximum Bonus may accordingly be fixed at any 
desired stage in the scale of saving, but when fixed, it at once determines 
the amount of that Maximum Bonus emd the value of K which has 
to be used in the Bonus formula. 

For comparison, the Halsey and Piecework Bonus lines B E emd B D 
are shown, and it will be noted how closely with the higher values of K 
the Rowan Bonus curves approach the Piecework Bonus line in the 
earlier stages of the Time Saved. 

The total cost of the job in hours is the Time Taken, plus the 
Bonus earned or T + B, and in Table 21 are set out the corresponding 
Rowan curves of hours' cost, Ki, Ki'5, K2, K3, etc., along with their 
numerical values for each value of K — also the Halsey and Piecework 
hours' cost lines A E and A D. 



(2) Limit of Increase on Time Rate 

If the Total Hours' Cost be divided by the Time Taken, we get 
the number of times the man's Time rate per hour is increased by the 
Bonus he earns. Taking his hourly rate on Time as unity, the formula 
for his increased rate, R, for any given saving of time, S, will be: — 

„ Total cost in Hours _ ._ K T X S. „ 

~ Time Taken "~ ^ "^ K T + S^ " ' 

T-, K X S , . 

•■•^ = ^ + ktTs (7)- 

The theoretical limit of the increased rate per hour R occurs when 
100% of the Time Allowed is saved, that is the job done in zero time, 
in which case S = 100 and T = o, and the formula becomes: — 

_ , K X 100 , 100 K , ^^ 

R = I + ^7 ; = I H = I + K. 

K X o + 100 100 

or K = R - I (8). 
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TABLE 21 
COST OF JOB 

COMPARISON OF ROWAN GENERAL SYSTEM 
WITH HALSEY AND PIECEWORK 

T=Time Taken S=Time Saved A=Time Allowed K=A Factor 

Rowan General System C = T + ,„'^„ = Curves A K C 



Halsey System 



- - C=T+ 



KT + S 
A-T 



= St. line AE 



Piecework System - - C 



Piece Price 



= St. line A D 



/oo 



Hourly Time Rate 

^ /O 20 30 40 so (.0 70 so 90 100. 




Curves are plotted to two places of decimals and, for clearness, numerical 
values are restricted to one. 



There is therefore a direct connection between the value of K and 
the theoretical limit to the increase in the rate per hour. The value 
of K is I in the Rowan System as at present worked, so that R in this 
case is 2, which is in accordance with what is already known. 

Similarly, if K = 2 then R = 3, K = 3 then R = 4, and so on. 

In Table 22 are shown the variations in R, the workman's rate 
per hour, arising from different values of K and S, and for comparison 
the Halsey and Piecework hourly rate curves are shown — the numerical 
values as before being in the tabular statement below the diagram. 

In these three Tables, 20, 21, and 22, the Rowan curve, marked K i, 
also the Halsey and Piecework curves, are those which appear in Tables 
6-5-7. Ill Table 22, in order to get the required vertical range for 
the curves K 2 and K 3, the diagram starts at the 100 line B C instead 
of zero line as is done in Table 7. 

Referring to Table 22, it will be observed that the curves K i, 
Ki-5, K2, K3, have their limiting points at D, M, H, and L respectively. 
These are the points at which the rate per hour becomes 2, 2-5, 3, and 4 
times the unity rate. The other K curves would likewise vanish on the 
ordinate CL extended at points whose Values are (K + i), were the 
diagram large enough to show this, but no diagram could ever be large 
enough to show the limits of the Halsey and Piecework curves which 
continlially approach the line C L but wiU never touch it. 



(3) Double Wages 

Where the curves Ki, Ki-5, K2, and K3 cross the line of double 
wages A D, these points indicate the stages of saving at which double 
wages would be made under the Bonus Formula in which K = i, 
i'5, 2, and 3 respectively. In the case of K = 3, this takes place 
at 60% saving; K = 2 at 66-6% saving (which is also the stage of 
saving under the Halsey System at which double wages are made) ; 
K = 1-5 at 75%; and K = i, at 100% saving. 

There is a definite relation between K and S, the stage at which 

double wages are made, which is expressed by the formula, 

S 
K = g— ^ (see Note 3, page 99) (9). 
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TABLE 22 
INCREASE ON MAN'S TIME RATE 
COMPARISON OF ROWAN GENERAL SYSTEM 
WITH HALSEY AND PIECEWORK 



/V3-6 




NIS 



Curvet are plotted to two places of decimab and, for clearness, numerical 
values are restricted to one. 



If it be desired that double wages be made at any particular stage 
of saving, S, then from this formula (9) the required value of K may 
be found by substitution. 

Summary 

From the foregoing it will be seen that under the Rowan System 
there are three conditions under which the Bonus allotment may be 
decided, viz.: — 

(i) Where should the point of Maximum Bonus be on the scale 
of saving ? 

(2) What should be the theoretical limit to the increase on the 

hourly time rate ? 

(3) At what stage of the saving may double wages be made ? 

These are all interdependent, a decision on any one of these three 
immediately determines the other two, but whichever condition be 

selected as a basis, the general Bonus Formula B = — — — - can be 

adapted to meet this deciding condition, by using in it the value of K 
derived from the appropriate Formula for same. 

These have already been given and are: — 
(i) Having fixed the point of Maximum „g 

Bonus, - - - - K=— (see page 85) (2). 

i(2) Having decided the theoretical limit 

to increased rate per hour, R - K = R- 1 ( „ 89) (8). 

(3) For stage of saving at which double „ 

wages are made, - - - - K =--—■{ „ 91) {9). 

These then are the three points of view from which the Employer 
may regard the Rowan System. According to the relative importance, 
in his view, will depend which of the conditions he decides to take as 
a basis for his form of the Rowan Premium Bonus. 

The system is elastic enough to suit any set of circumstances. 
While possessing this advantage, the important fact must not be over- 
looked, that the higher the value of K (necessitated by increasing the 
value of any one of the above features), the closer and more accurate 
must be the Time Setting. 
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KT X S 
While the bonus formula B = .^ _ g may at fifst appear formid- 
able, there is no practical dif&culty attendant on its use. The Bonus 
Lines remain the same, and are used exactly as described on pages 72 
and 73. In calculating wages, the actual number of hours worked, 
that is, the Time Taken, is straight away multiplied by K, and there- 
after the calculation becomes the same as that for the ordinary Rowan 
System. 

A study and comparison of Tables 20, 21, and 22 will show that the 
further up the scale of saving we fix the point, of Maximum Bonus 
(which also raises the theoretical limit to the increase in the Standard 
Time rate of wages, and brings the point of double wages down the 
scale of saving), the more nearly do Bonus, Hourly Rate, Wages, and 
Total Hours' Cost approximate Piecework conditions, with all that 
this involves in loss of elasticity in fixing Time Allowances, by 
increased penalty for mistakes. 
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Note i 

(Page 85) 



MAXIMUM BONUS— POSITION AND VALUE 

Let T = Time Taken S = Time Saved 

B = Bonus in hours K = Numerical Factor 

A = Time Allowed or A = T + S 



GENERAL BONUS FORMULA 

^ = KT + S <^^- 

Given K to find S and T, so that B may have its maximum value (B 
Maximum). 

KTxS ^ KT(A-T) ^ KAT-KT » 
l'rom{i) -j^j^s KT + A-T A + KT-T 

DifEerentiate B in tenns of T, that is : — 

dB (A + KT-T) X (KA-2KT)-(KAT-KT^) x (K - i) 
dT~ (A+KT-T)2 

For B (Maximmn) 3-= = 0. 

.•.KA«-2KAT+K2AT-2K2T2-KAT + 2KT2-K2AT+KAT 
+ KaT2 - KT2 = o 

KA''-2KAT-K2T2+KT2 = o 
.-. A2-2AT-KT2+T2 = o 
or A''-2AT+T2 = KT^ 

•••^^^' = K,butA-T = S 

S2 

•••f^i =K (2). 

or^ = VK,butT=A-S 
S =VKX(A-S) 
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Note l — Continued 
(Page 85) 

S = AVK-SVK 

.-. S (I + vK) = A VK 

.-. S = AXj_j_^j^ (3) 

s 

Now T —^ (from (2) above) 

•••^=lH^ ^'^- 

The Time Allowed, A, and the factor K being known, the value of S 
(and therefore T) is thus obtained, which gives the point of Maximum 
Bonus on the scale of saving. 

In the usual Rowan formula K = i, therefore, maximum bonus is 

earned in that case when T = S = — . 

2 

The value of B (Maximum) can now be found by substituting 
the values of S and T from (3) and (4) above, in the General Bonus 
Formula (i), or equally quickly as follows : — 

Substitute for K in Bonus Formula (i), the value -~^ from (2), 
S« X T X S 



„,„ . -^ S« X T X S 

a (Maximum) -52 x T + ST^ ~ S^ x T + ST^ 

'p2 

s* 

and B (Maximum) = -^ — =- but S -f T = A 
.•. (B) Maximum =-^ *. (5). 

r» ,iv/r • \ S" / AVK N« I 

.•.B(Maxunum) =-=(—_) x^ 
which gives B (Maximum) =Ax , ^ (6). 

(1 "T vK) 
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Note l — continued 
(Page 85) 

It will thus be seen that, for every value of S, a definite value of 
K can be selected, which will give a system such that B, the bonus in 
hours, will be a maximum at that point S on the scale of saving. 



From (5), it will further be seen that the curve passing through these 

A 



points of maximum value has as its equation B = — (see Table 20). 
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NOTE 2. 

(Page 89) 



CURVE OF MAXIMUM BONUS POINTS 

In Table 20 the curve BKD is the locus of these points of Maximum 
Bonus, and the equation to this curve is B =--- 



This curve is interesting as it is an inverted replica of the Ki 
curve of Total Hours' Cost in Table 21. If the line AD in Table 20 
be taken as the base line, then the ordinates dropped from this line 
to curve BKD are equal in value to the ordinates in Table 21 from the 
base line BC to the Ki curve at the same, values of S. This can be 
easily shown. 

In Table 20 the ordinates from the base line B C to the Maximum 
Bonus curve B K D are =— at any point S. If A, the Time Allowed 

A 

100 hours is represented by the base line BC. The ordinate AB 
represents the amount in hours available for Bonus. This can never 
exceed the Time Allowed. 100 hours, and is the fund out of which 
alone can Bonus be paid. 

A B is therefore = B C and = A, 
If at any point S, a Bonus is paid equal in amount to -^ then the 

52 g2 

balance left over must be A - -^, but A - -^ are the ordinates to the 

curve BKD referred to the base line AD 

, . S2 A2 - S2 

and A - -r = — i 

A A 

_ (A + S)(A-S) 

A 

A. 

_ AT + ST _ TS 

A "^ A 

which in Table 21 is the equation to the Hours' Cost curve Ki referred 
to the base line BC. 
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NOTE 3. 
(Page 93) 



DOUBLE WAGES— POSITION ON THE SCALE OF 

SAVING 

Double wages are made when — 
The Bonus in Hours=Time Taken, 

ThatisB = ^^^ = T 
KT + S 

.•.KTxS = KT2+TS 

.■.KxS = KT+S 

••. KS-KT = S 

.•.K(S-T)=S.-.K = -g^ (9) 



As K is always a positive quantity, S must always be greater 
than T, that is, lie between 50% and 100% of the Time Allowed. 

If S = 100, then T = o 

.■.K = ^^ = i 
100 -0 

which is its value in the Rowan System as now worked. 
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The 3/Iost Obvious 
Conclusion 



Bonus is Latin for Good. 

IT IS GOOD 

Because it increases output, and you will 
find it pays everyone 

TO PAY BONUS 

But "First things first." 

"The foundation is the thing." 
It will cost a lot to increase the output 
of machines which are themselves bad or 
badly driven. 

IT IS BETTER 

To spend a " little well spent " and 

TO INSTAL ELECTRIC DRIVES 

Admittedly the most efficient and most 
economical from your own and the nation's 
point of view. 

IT IS BEST 

To have the assistance of experienced 
engineers alive to modern requirements, 
and 

TO CALL IN 

FRASER & BORTHWICK 

Electrical ^ Mechanical Engineers 

DELTA ELECTRICAL WORKS 
53 PITT STREET (w.S'nirs^L.T) 

Telephone: No. 6630 Centrar(Three Lines) riT ASPOAAT' 

Telegrams : " Armature, Glasgow " \Ji^r\\JKji\J vv 



DAVID AULD & SONS, L™ 

Whitevale Foundry, VALVE Engineers, Brass &? 
GLASGOW. SPECIALISTS. Ironfounders. 



Telephone: 256 Bridgeton. Telegiams: " Reducing, Glasgow." 

Codes Used : ABC, Fifth Edition, and Engineering, Second Edition. 



"p'OR nearly a hundred years we 
have been engaged in the manu- 
facture of Pressure Reducing 

Valves and other patent specialties. 
We can therefore with confidence 
recommend the undernoted — the 
product of our long specialised 
experience. 

AULD'S 

PATENT REDUCING VALVES, 
SAFETY, SURPLUS & 
STOP VALVES. 

PATENT BULKHEAD SELF-CLOSING 
AND EMERGENCY STOP VALVES. 

PATENT SAFETY MANCEUVRING GEAR 
For manceuvriag Valves for Turbine-engined. Vessels. 

ATMOSPHERIC EXHAUST VALVES, 
SHIP'S SIDE CHESTS, Etc. 

All kind* of Valves for all requirement* — 

Land and Marine. 

Special Vabfem Designed where required, 

SEMI -ROTARY WING PUMPS, 

DOUBLE & QUADRUPLE ACTING 
FOR ALL PURPOSES. 

PLUG COCKS, 
GLAND COCKS, Etc. 

We shall be very pleased to send copies of 
our latest Catalogues on request, and to 
quote for all requirements, with our recom- 
mendations in regard to types and sizes. 




Telephone : 
Central 1695 



Registered 



Established 
1887 





16 CARRICK STREET, GLASGOW. 

Manufacturers of Engineering Instruments. 




INDICATORS ^ 



GAUGES 



PATENTEES AND 
SOLE MAKERS OF 

TANK GAUGES 

FOR 

LIQUID LEVEL 

Sole Makers of the " Wallis" Patent Tractor Gauge. 




"Accuracy Guaranteed 
WHEN Leaving our Works 



REPAIRS 

OF All Kinds 





SEND US YOUR ENQUIRIES 



Telegrams: "Ingots, Glasgow" 
Telephone : 174 Bricgbton 



COCHRANE, CURRIE & C? 

METAL MERCHANTS 
AND REFINERS 

56-68 Elcho St., Glasgow 



BUYERS 

OF 

SCRAP COPPER, BRASS, LEAD 
ZINC, &c. 

BRASS AND GUN-METAL BORINGS 
SCRAP IRON, STEEL, &c. 



SELLERS 

OF 

ALL CLASSES OF NON-FERROUS 
ALLOYS 

GUN-METAL COPPER 

PHOSPHOR BRONZE TIN 

YELLOW BRASS LEAD 

BUSH BRASS, &c. SPELTER, &c. 



ENQUIRIES SOLICITED 




Telephoiie : B^^f^B^^^^ Telegn 

GOVAN ^PKy'^iijgQ "COCKBURN, 

361 KSEItlilslIMaa? GUSGOW" 



CAROONALD 



"The World -Renowned 
Steam Valve Specialists 



Patent Emergency Shut-off : : 
Valves and Positively Controlled 
Msmceuvring Valves for Direct 
Drive and Geared Turbines : : 

Patent Safety Stop and Reducing 
Valves and Boiler Mountings of 
sdl descriptions :::::: 

Patent Feed Water Filters, Patent 
Steam Traps and Spiral Springs 
for all purposes :::::: 



OUR EXPERIENCE OF OVER HALF 
A CENTURY IS AT YOUR DISPOSAL 

TAKE ADVANTAGE OF IT! 

COCKBURNS 

D D D G LIMITED D D D n 

CARDONALD, Glasgow 



I 



ESTABLISHED 1862 



J 



Contractors to the Admiralty and the Ministry of Munitions 

Telephone : Telegraphic Address : 

6771 Central "Coverkrs, Glasgow" 

WILUAM DUFF & CO. L™ 

"DOILER COVERERS 
■" AND ENGINEERS 

Finnieston Works, 60 Elliot Street 

GLASGOW 



SOLE MANUFACTURERS 

OF 

" PEARL " (For Home and Export) 

"THE IMPROVED FOSSIL MEAL" 

"DUFF'S F.P. FIREPROOF" 

NON-CONDUCTING CEMENT 



The " Pearl " is undoubtedly the most eflScient Non-Conductor in 
the Market. Its chief features are Extraordinary Coolness, 
Lightness, Solidity, Tenacity, and Finish. It dries hard without 
cracking, and adheres like'a limpet. It is only applied I^ inches 
to 2 inches thick, and is supplied dry, in bags, to facilitate 
transport and lessen carriage and freight Weight for weight, it 
covers six times more surface than any Pulp Composition. 

"F.P. Fireproof" (Facile Princeps Fireproof) Non-Conducting 
Composition. This s{ands a white heat. It is unequalled for 
Superheated Steam, for Iron and Brick Flues, and for lining 
Furnaces and covering parts of Combustion Chambers, to 
protect the plates from the fierce heat of the white flame. 

Also Manufacturers of Non-Conducting Bricks and Self-Setting 
Cement for covering Boilers, etc., cold, thus allowing the Boilers 
and Cylinders to be covered in shop before being fitted on board 
the steamer — that is, everything completed before dock trial. 
We are the originators of this method of covering. A trial order 
of this method of covering is earnestly requested. 

Any Further Particular* Given on Application 







YOU know what a big part 
the TANKS played in the 
War. Now we want you to 
know what a big part was 
played in the TANKS by 



FERODO 



FRICTION LININGS 



J 



All the Clutches and Brakes in the 
Tanks, which were specially designed 
to meet the severe stresses to which the 
Tanks were subjected, were lined with 
Ferodo Linings. 

And they NEVER FAILED! 



THE HERBERT FROOD CO., LTD. 

Works ^ Chapel-en-le-Frith. 

Contractors to the War Office and Admiralty, London General Omnibus 
Company, and Underground Railways of London and Paris. 

Sole Agents for Scotland: 

HART, OSWALD LTD.,39Bothwell St.,GLASGOW 



JOHN MCDONALD 



Telephones 
Bridceton 31 
(Two lines) 

Rutherglen 431 




Telesrams : 

"UTSUN. 
GLASGOW 



Sunlit Buildings are healthy and 

practical. 

We are the only makers of Sunlit 

Standard Buildings. Standard in construction, 
material, and workmanship. Designed in all 
sizes, to suit all areas. 

For the man in a hurry, our Ready-cut 

Buildings, or Cut-to-fit Buildings, mean quick 
service, high quality, combined with comfort. 
Material cut ready simply to nail, with plan and 
directions free, for every building purchased. 

Portable Buildings, built up in sections, 

ready to bolt together. You can fit them up 
yourself. 

The Buildings for Transportation. 

Contractors to H.M. Government, 

Admiralty, War Office, Ministry of Munitions, 
Office of Works, Local Government Board. 



SUNLIT BUILDING CO. 

HEAD OFFICE 

12 Old Dalmarnock Road 

GLASGOW 



Finger-tip Office Systems 



FILING AND CARD 
INDEX CABINETS 

ROLL TOP DESKS 

FLAT TOP DESKS 

STANDING DESKS 

TELEPHONE 
EXTENSION ARMS 

TIME RECORDERS 




PROTECTOGRAPH 
CHEQUE WRITERS 

TYPEWRITERS 



TRAY SETS 
THAT HELP 

Temporary Filing 
and Distributing 
Greatly Simplified 



PREMIUM BONUS CARDS A SPECIALITY 

INDEX CARDS - - Standard Sizes, 3x5, 4x6, 5x8 
Send for Quotation 

The Modern Office Equipment Co. Ltd. 

8 WATERLOO ST.. GLASGOW 

Branch - 394 ST. VINCENT STREET 



